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tho eontioi and ocvdioBtioii off noavuitoos* Xoniaing 
xadiation* ffor indsteing atoxlUty hwm piovad inoffffoetivd 
OB aoeoimt off tbalr diinoltig offffoct on tho Mating irigour 
and ooBipatitivaBaaa off tna imradiatad Maiaa* t^ala waea 
mada to uaa caitaia obonioala for ttm mmm pucpoaa* 
Cttl«c yipiana ffgtigana* tha itajor vaotor off ffiiaxiaaia in 
ttoat paita off aoutliaaat Aaia and tha aioat pxavalaiRt 
noacMito in and aceund Jdigaxli* waa ooUaetad and «x»ionisad 
in tha Noa^to danatiea Laboratoxy* jaigafb Naaliw imivasaity* 
Aiigaxli* India* «ndar < |^ptiaai oonditiona* tha dhamoatacilanta 
uaad ffor thaaa atudiaa naxa* thiotapa* «Mtapa md hampa* 
Oatailad atudiaa waxa nada on tha toide affffteeta off 
thaaa dhanicaXa on vaxicMa atagaa off tha liffa^cgreia* f^ han 
caavad in dMnoataxiiant aolutiona* aaeond iaatar iarvaa va»a 
ffound aoat aoacaiptibla to tMotaiMi thm tha advanced inataca* 
l>ttpaa oouXd todacata avan high doaaa off thaaa ohanicala* 
Mhan ffad on c^MneataxilaAt-ainad diat* adult noaqpiitoaa 
appaaxad iaaat anaoiptibla to all tha thxaa ehanieaia* Larvai 
davtlopnant iiaa ladaotd xanaifkalilar %AMn aaoond inatar Xanraa 
wax* aaqpoaad to thiota^ aoiliitiona and ti»a to pupation %faa 
imxf attdli axtandad* 
Xndaetion off ataxiiity in waia and ffasaia moa^toaa 
vaa tiiad fay tjeaating aU iwiataaa and aatusa atag«i off 
iiffa*carela uaiag ail tha thraa dianoataiilaRta* I*aX¥al 
aaqpoauxa anpaacad Iaaat affffaativa in oaao off thiotapa daa to 
high «K>xtality« iiBtiavar* thia ^MiHoataxilant traa ffoaad vasy 
•ffffaotiva at pupal ataga \^mxm i t indttoad alaeat ooaiplata 
ataxi l i^ in italaa* Fnpal txaatnant with laadapa and hanpa 
did not 9&pmmit ma affffaetiva aa nith thiotapa* Daading off 
adult flioaqiaitoaa on ohioataiilantiiaAaiad^gltiqoaa alae indaead 
a high dagjraa off ataxility* IMotapa ma itoat affffaetiva aa 
i t iadaoad ooMplata ataxility in nUaa «Man at lonar 
eoneantxationa* Natapa waa aqfually affffaetivi hut only at 
highar conoantxationa* MHapa oould not pxova aa af iaotiva 
aa tha othar two ^laaiieala ffex tha indacwLen off ataxili^* 
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fliO ««J<»r pral>l«ms ifhldh bttv* oowi to gsrfao* in th« 
•tmggdtt for «iirviv«l of 9MfMnA sro* to laOMuo tlw q^ u^ tftttitsr 
«ii4 <|B«Utr of food foi^ ovoAwgcoiiing ifosia ];)0|iyJ.«tiQii and to 
ocntcol ai«««M« «iii«ii o«UM xoduotion in offitiLoncar* i ia i t Io«« 
financial Imffaan* wtaue oufforla? and untimoiy dtatti* oontrol. 
of dicoasao ntor ba adiiaiwd dixeetiy •• at loaat in p9Wt • hf 
modieai aoioaoa and indlvacttiy^ ttueoogh tha oontKOl of diaoaao* 
caiiaing oiganiiMia and tbair vaOtora* amm of tlw most hafrnfoi 
voetora of diaoaaa af» oavtain spooias of inaacta including 
soaQiiitoaa ^Mth eenptiaa a folDtiioly tfMiXi but libiqfiiitotta 
^co»p and axo ono of tha norat an^nioa to Uman wAt^m* 
fiaoaiiao of thair itoovo amntionad bioiogioid and taa^icai 
liapostanca* |?valia)»iy matm ifOik haa 1»aan dona i«ith iAoac|aitoa« 
than tiitli any ot)tar inipa«tab»ata faniiy* sinoa tlia^ a«a tha 
vacfeoxa of inportant diaaaaoa ancdi aa naiaxia* fiiidriaala# 
raHIow favor* dang^ to oto^* »o«t of tha voOi haa ao far stmainad 
oanfiaod to thair «r«taamtiea« biononiea* piir»ioiogy and ixiblio 
haalth tepmrtanea* Aa a coaiiit# aovaral inpoitant araaa« 
oapoolaliy thoao dialing vith ganatie aapo<^# hava laggad 
aWIP Wa^ oP^Ba^ 
fho dovalOfBoiit of taiaranoa to iRao«*i«Adaa« aapocialiy 
to D.tKt^0 in hauatfUoa (a^ MAaH* l»4d) and tha fact that thia 
ro«iatanoa haa a ganotie haaia (Maaiaar and KiiH* i tSI) • wara 
•MLo to fooaa attaatian an tha maganiar of iotanaiiiii xoaaaxoh on 
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tlM g«ii«(ties md car^og«B«tie« of ins«at irtotom* Mos^to^s 
4f«ir « spselAi fttt«nUaa «lao» tti^ or f tmm of th* b«it iMltod 
otatsaimm for gadi •tuatos mAag to tbcir in«li •!«•# shoct 
lifo-carclo* •««? ooloBiMtioa and ecttpftmtiv«l3f « tfoali 
nuBibor of diramosonios (2tt » 6) # A» « r««u|.t of thoso 
adv«iitag«s ana in ao offoct to find out « gubctitiito foy 
lii0«otieid«l eoatcoXf ai^iiifiQiiit oootcibutioiia h«v« hmm 
nado iSasing tl»& last US yaara on tlia g«B«iti«a md 
cgrtegoaotioa of all tba thttm pcinoipal qmmfm of owaqfoitooa 
^ophalaa. nodaa and SSAmbk KitseUlor (19S3) and Bavidaon 
and Maaoo (1963) ti«va gluwn eooipxatHs&alva iwviawa on tlila 
mbjmat* rnhMtmr* pcogcosa in tMs field ia ao rapid that 
audi raiviaiM a««fi to ba a«»dad «f tar avasr f ov yaara* 
•Qanatiea of Xnaoet ^otos« of niaaaao* oditad Ijy J.w* Kr&glit 
and R* Pai (1967)* providta a iwxar inpetaaiva and Inoid 
aooount of the iie^ fc dona in thia avaa tipto 1967* Qicrontly* 
iatasnatiOBMl aganaioa lika liorid iSaaitli Organlaation and 
zntamational Atonio laotgy f^foncar imro plaiying a vital 
cola in att<^  atudiaa* nagiilar sMl»lieatian of "Vkotor 
Oanatiiai Znfonaation arewlar* ky iv»8»o» and tlia pafiodieal 
a«nin«ra mA csTApoaia oigtfiiaod by i t on tlia biology and 
aoologir of »ida^ and pA^ ami ^oq(aant «iop« toward a 
battar nndtratanding of tha aia»jaet, 
••foxa tba aooond i«orld ifar# oentrol of iwaqfoitoaa aa 
wall as otbar noxiona inaaeta bat baan tciad hf tha uao of non. 
p«niist«ii% iii«>cfcicta»» or hy «iviflOiM«nt«l maaiiMdaUaii** 
fMs ««• «gii«ll.y on m U«iit«a «eal« ana at a iwir Mgli o^t« 
$b« ^smmrf e£ Xc»;HXa«ti&g iQratliotlo oxgan&o iaeeotioidse* 
•acih «• ai»!3»lF*# oanq;4.«t«ly cvinolntiooiaflidl tlie Mtian otmospt 
of iw«tor oontiQl, «iia 1% ««•« for tlie fivtt Uaiot po»«ibi« to 
eootff^ato tlw offoetiiMi oontivl or wmn mrm&Lt^Mien of tho 
aajority of «jctlisopoa«>bOfii diaoMOs tlmaiigboitt ths %f0iA4» Tho 
«•• of insoetioidaa tmo intopratod lay otbtr mmm» of oootfol 
UlGo bl.<Ao^c«i oontroi* aultnral m<3^ oodiii prftctiowi* 
noeSiaikioal 4i»vie«o# drtiotaa end fU.lifig ote* tim nm of 
inaootioiaio Xdnaliiod oad i« gtiJl inUter proeUoo MI OQO of 
tlto niaeir @p|3^ «d singlo mt0aid of oontroi* Uoiiovor* tbo&r 
oxtoaalvo i)$i{»Ueatioii to tli« mk^vxmtK^ IHM Xod aifootly to 
^ t « ft fov ptctiblmm* mamg timam aio« th* coftidattl of foot of 
thoM itsaoetieidtoft on iamm XiMm m& thiir poooOilo iMUMurd to 
floh tttid niXd.lifo* ftom ««o«tOift and pt^^Xt thm nogt i^pott«at 
pwfltlm ftftsooletod iiith inoootioidal ii«ago i s tlw dftviaefnoat 
of foftistftnoi or tolomaoo to thoso cdufBieaift* Vlds IMI«« for 
tlio first tiMo* roportod ly ivoi«li (l94d) • • tho toloiviioft of 
^ottoofiioo to o*o»T« I(«tor« riMit 294 ipoaioo of Mtligopodft* 
indikdiiig »aar ftpoeios of aioo^tooo woro found to te roaiottnt 
$M vft«riA« daffsooo to mimnX of our Moot offootiim iaoootioidoo 
(aEO«B# i9d7)« Zt i« not «Ridh ftiixprioiiio* thon* that tlia 
antanologiata h&im aotitflit now mf» to oontrol. noicioiia iaaocAsa, 
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knoiAttdgs of goooties liao boMi •ccMMHl^ fcod vmiM^ insocfta «o 
wHjMHrlMonital tfiilA«l»« t^ U t t l « offoit li«« i>«r i amdo %o ^iiO,? 
tMtt )moid.od9» for thoiv oontvoa.* Xt i » only ,^«iii9 t)i» 
i M t f «w 2ro«M th«t octtsidiciblo Intetost h«« deimloswd on %li» 
eonfcXQl. of in««e%s Igy^  g«Mftio umipii^lMtioii of tlitijr pqpiaitttiofi8» 
audi typo of eontvedl ia aow eoRRioii&y cofoffoa to as goaotio 
eontcQl* This #itodld«l oontfodi* tlw « • • of iaaoatu for t l iair 
oun dsgtjcitetioo* iavolvoa tlio utiUsatioii of factors iMcti iiiJl 
load to tha sopxoaaofciva fa i lom of tha inaoofe* A W.H»O* 
.isdontifie gioup (1964) dtfinad tlia ganotie oontvaa. aa mmm 
*thB iiao of engr eonaitioR or tcaiikiaaiit tlmt otn ratoea tha 
laprodisd&lva i»ataatial. ky altadag or rapl^adlng tlia liocaaitacy 
itataxia3l% tbmtm aca vaiioaa wcro rad&atiag fc«M thia oantraJL 
eonoapt fOr tha siailpaiatiaii of iaaaot protopLaaa gaaatloally* 
amm of tlMM ara» t in laao of «grtqpl«inie iiioQa|»atibllity« 
• f t i f i o i a l iadtaoliflii of ^aniaant lat l ia l l t f # tvlMTidl atar i l l tyf 
pcopavatioa of da&okarioaa ganaa in tha posnlaMoii* l^ apaJLation 
raiAaomaat* aioAoUe tfiiiw* a&atartion of aaic ratio ait«,at«» 
A aiaibar of tliaao a^ftteaa tiaiPa alraadlr toaaii aaoA aaoaaaafullrt 
a»g«^  <aptopla«iia inoaqpatltoiXlty vaa m^Xof^A in oontroilloo 
S>opttI.atioBa of S^AM, Tilfffflfl f iJ l f lMt ot oi^ po« laaMa $i*«vaii« 
%9$Ji • an4 Isy ar t i f ic ia l inaaction of doninaat iatliality, wta 
ttaoa for tlia orwHoatian of aarata^woaa f l ioa* mi l l 1JWI1 n imMXSSKM 
(BamOiovMr tit «!•« i9SSt Liiidq(al«t» i959f Kni|)|.iii9# i9C0«>« 
aatanQlogitflis lia(V« Icaoiift for nany y«ar» thait iii««Qfc« 
ootaa hm stttrilimd bgp «i«)oattMi to iooisiiig raaieUons ttupoii^ 
iiiaa«i^ioo (^ daB4n«»t l«tb«2, tautntioiis in g«B«t«0* Ubmk 
»pmm» itom tc«atod Indlviaaftls foxtiXlaa tho «gg« of a nocmaX 
ftnaXo* t!i« M«ultiiio «Blixyos dUi «• a rosolt of donltiaat l«tlial 
gunm* tim ovigin of this ld»% «Sat«« bade »m mta^jt •» l^ BT* 
i^ )«ii Kziipling oonaidasBd «hat» iilth iasacits having a low 
populiMon* i t #ioQld ba poesliao to f»ar« ataxiiimi ond xaXaasa 
iQortt laalas of tlia spacslas tliaa aidating in aataca* ^ 
pxapaod«raoo« of caXaaaod etaxila «al.«a alMwad adiiava oontmi 
mf mm aara«a.catioii of tliat iaaaet* fhia idaa swainad umiotlead 
for a faisiy long tima* St ima not tmtU i95x ahan tMa dhaptav 
iraia opaiiaa again and liha pi«ii»iiiaity atadMia nadi Iqr Bnabifsod 
and ac»{dcins ( i^ |« i9S3} m tha 8ex«iib.%fO»ft fiy« qgcHliqwpit 
taa^MXSSamf oonfisBad tlia fcttitfuiaaaa of tint hypotliaaia* tiMqr 
dtnuostfatad tliat thla ipaeiaa aonid tm aaaUy ataxiiiaad hf 
jurar* aad gaMia mra. tli» atacilia»d nalaa »atad laadiiy with 
aontal f «iialaa and thi Mated ienaXaa pro^oad oniar aoiwirialila 
aggt* Vhat IIMII a faat ocMiid tos aeeoRHplis^ io^  «»• dtnoactratad 
hf thft a«adioati<m of aosa%ihi«fo«a fly from Ouraoo 4tfid iatatf fjeon 
noxida iAd •oathaaatom pafta of ynitad stataa (tUMho^ mr at al»> 
|9t$» x.iAd«ttiat« ji9S»i KnipLiag* i9i0a)# »oir this inathod ia 
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ammoolf mtmxmA to «• Tim stttsil*iiii«l«»«t«iteii|att« 
tlM p O M l b i l i ^ of uti l i i l fMi gmnui mAigUoa to 
8!t«xiXiM IHMMAB oi mt^cA mA viiifcofiiiasy Afl^stanoo mm 
eOKisidtVBd xwioli* for ftowacal xoasooa* VIM aating luibit «A4 
vtCMeoaatf^ vo potontioi of ntiaf «?«ol«« flnggostod th«t «ei cliig» 
«teexili«atioii anA roloaao of 0iiffi«i«at maJLoo to OVOKI^IOIM 
tlio natttffal s>op«A«*i<sn noold Im pr«cftie«Sly Iwpotaililo* Xa 
aiSdition* nitSi ottctoiii iaattct a^oloo t M « nothoS is not 
foasiblo beoonao of tha damafgrlao offoeta of radiation on tlia 
icngairitsr* vl^^ourandeonpatitivanosa of tlia naloa* Xt tiaa 
baaa attorn that doaaa of caiOiatioii noadad to iodaoo atar i i i ty 
in m^ inamdUm aa bo3.i naavil Aatliottawotta gytfidia (iiaiidai 
and Xfittdq(tiigt« |9<a) and aM»a^tooa (Oavia ot al«« i9S9f 
naidtiaaa and adbmidty iMSf vmm and s<jtaaidt« i i i t i Oiiio «t a i * * 
i9«4t omm at a i * * 19*4)* advaraoiy affaot tlia aamai vigoxir of 
tlia ioaaota* xn vlmt of tliia intxioafto obatacilo* othar naana 
of aflMaiving a ta i i i i t y navrtntod oonaidaration* for tlioao 
raaaooa raaaar^ offorta ifaio iargalT iftiiftad to tha titumietX 
•tori i iaaticn apfroadb (ieai|aiag« 19«»>)« 
t r ior to ].9S»« t1w«o vaa i i t tXo iofoxiAoa to tlio 
atnaioatariiiaatiaa of inaoata* itoiiavor* tlMHTo «aro a fow paport 
OR cytotoide or imtationai of ifoota of ^ilMmietXm «n MatSsMJo^ 
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Mi«ia^ ach (1947) and wmtbadb «aa Robson (1947) found tlMit 
WMtvvA guv md xelatad <!anpouMs could indaoti a«xniiial 
MUt«tlon«* Baddov at «!• (1948) iMiport«d on the c^otoxle 
•f£«ct8 of 0 long (i«rieft of «xyl«3->h«logtfioal1grlflMlii«0« 
Blrda (1950) e»ioMd that aUcylating ehtmlcala pi?od»oed 
stasilaat «dFfaet« and Ooid^Qlth and Fraiflc (1952) 
aaMQR«trat«d that fOlio aeld antagonist (anlnopeoxin) induead 
otociUty in fanaloa* Mitlin at aX* (19S4« 1957) pt^ bUffh^ d 
thair eaatilta on tha affoot of fol ic aeid antagonist end 
laitotio polacma on lioiia«fly ovipoeition* L&tar* h^Bgrnocfim 
and faia eoHaasuaa (19eo« I96u 1962* 1961) c«portad tha 
•ffaet of eh«Rioals an the xeprodaetiva potantial of heuaofly* 
ftaaa«irch on thasa lin«a« eonauictad at tha Orlando 
Laboratoxiaa* Hocida (La8raaq(ui«* 1961), danonstratad that 
ocmpoonda coomonly imom aa al)cylating aganta or radienlaitlo 
ecnpouttda {Mcodaoad atasility in both aama of houaafly* 
Thm diaeovaiy raaultad fron an intanai^a aeraaning pcognano 
and gtiwolatad ines<aaaad raaaardi with cSavoostarilanta all 
ovar tha wocld* All this indieataa that tha fiald of inaact 
iAwHioataiilisatiQn ia aaq>anding vasy rapidly* Maiqr raviaira 
of tha aahjaat hava ainoa than baon puibliahad (Maidhaaa and 
Naamffio* 19639 Mith, 19619 anith at al«« 1964f Aadhar« 1964t 
LaHcaoqftta and Xallar« 19659 lRrovacba«r 1969 and GMapian* 1972) • 
aitt l i «fc • ! • (I9f4) pmpaVBd «B «xfc«ntlir« l i « t of •«iit« 
ttC t l » MOftt impoftimt aiinoi*«sil«iift« usad «g«iiiift a nial»«r of 
inooet 0poelos« fucli •« baucoflioo (ISUtti ^lo^t^p^} • ^Sbm 
•t«a»le£LiM 'fftUBMrn gil^|fmfll#« MsadoiO fimitfUos 
<fflflflgm?Hi Aadnii) * gc«ft»>iio» flies cggrftUfliBili hrmiHwyiiB^ 
«aa many othtt»«» M I m^bantX^m •omioaiiig pxogr«ane tios lennoliod 
Ijgr iJiiitoa statos OepainaBHsiit of AgKic»lttico# to find elMmidels 
that ootaa gtttxiUio iaooets ^id« aeooraiaQ to soiiKHrae (I9fti}« 
ne«» than 9S inaoet opoeioa oouia ba ataft l i taa bar vafioiia 
tsfpaa of eliaBioal oon^ poiinaa* 
MMidliaaa ot aX« Cl96t) oa^andad thaao atiiaioa to aioa^toaa* 
AiiipxoxIffiatoXy 20 damioala heiPi baao aboitn to affftet tha fajetiiity 
( Baidhaaa and Maeoiiffio* 1963) • ifc>iiav«r« aono of tliaaa cdiinioala* 
tapa« aiili««ULda* naioiNi a»d ai^balata apfwafod to bo nova offaeULva 
thaa otbara* flMgr ^"w* baao tiaod to atofiltso both aaiiaa of 
mSUkmm&h JWPllllti aS^liirtiftflai^H (w«idhaaa «t al.« im%), 
QiXaK p ig i»a ^piJMigaifaociytiia (Mttrnof ft>^ diailagr* iM4) «nA 
Qt^ aff ytpiana fatiaana (Nulla* 19«4r Oaa* i967f Orovar ot alt* 
|9 in. 
Bafoxo ooniliidiiio thia •o'vioir on oh«io«to«U.tttta* i t 
i a uhlcSi tbior aiar !»• « M A and thft thaoiatioa adrantafoa of thair 
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««a0«» A eli«BO«t«fi2.«ii% CMB b« dsliiicd almp&y AS « dhtmiml 
ettiMdbl* of ««o«iii9 MKttal glwiiUlgrt thwt i«* f «i3.uM to 
gmpgomom* XBsoete <dMBiostoiiX«iit« tutor •«!« la aoivral nty** 
tMQT iiuar pcovont ggno»otfw»o«i>» onor Itiii 9tfMt0tt «tk«ff tlwy 
liavo boon pioaBetd or nior <lmmf dhrcntttio or gonofeie «««9tKi«i 
in tb* tfisom or ov* ao tlMit iQpgotost i f fontad* do not diiv«l«s> 
into iiiattiro prog«iqr* i^ p^ i^aptiitly r«M«nlMitS.e ooo^cmids iitociliwi 
itiMOta prteuiSlXy tlireugb Idio dtfMoo of ««B«tie »k«t»fi«l« m^ 
t^ rpo of aot&on i s assirabio IHMMWI trogtsd tt«i«» ofo mppomA 
to bo ftiUir eoBipotitiirw lAth aoMtttl n«].«« la liatiiig lAth f«iii«l«i 
Ci3i8P« oadi SGlxaidt* i9«2U ISoriovor* tlio ttofttod msios sliciuid 
also tr«ii0f«r notilo spwms to tfas ap«»Mttlisoao of tlio itaalos 
so • • to satisfy ^Mir nsting tme^wtmrntm, sn ssssotisl. ingrsdisiit 
in tlw stsfiiitar oonosiife of oootrol.* 
thsro ass tuo t»asie nays in iM^^ awnostssLisnts oooiA 
bs nssd for inssot oontioi* Vifst« tbsy algflit b« usod «s « 
sabstitttts for fsAisticMi in stoiilisiag insoets for rtiosss 
pffOfraiMos* fbis oMid bs sooonpUshsd by rasriag ls«9o nus^r 
of insoots# stOiiiislag snd islsss&no tbsn into nstorsl popnlstions* 
Mtsni«tiiroiy# tbs aitnostoxiiants osn bs nsoA «s s assns of 
iadttoing stotliitir in nstnrsi i^sfuXstions* Ttat isttor aistboA 
wQiaa bs MOM ssMMMiosl sAd Isss iotiigiiing siaos i t nonid 
sliMinsts tbo nssd for tossing ana islossing Jisigs wssbars of 
inss«ts« oontfol of s nstnisi pepuistian n i ^ ohsMOstsiilants 
10 
povteiea of thst ppfultttlon M A pmpoiiabiiMi«» of «tofi3.« mwXmm 
would !»• «s0Wititti Im m^mf adi^tttt iMtiag with ^le 
uastofl l iMd MtmaXmm ObriaaolTf* tMs wouidl bo M^hly odr«n««9ooiio 
«lno« tiM dMmioftl eoiad bo onplesroA in stic^ « wv so • • to 
inaaos otetciiitar in tbe nmtmnX popiil«tlon«« Zf gucdi • t o i l l l t y 
oottia bs ttOQcnp&ishsd* i t wooia oUailiioto tbo Jlriboiir and oogt of 
tm«glng$ sfeofilising ana cttioasing XaxtBo mMbom of inooe^o* 
svm mom iapoxt«rit io t te foot tliat i t would pxovim « SMMHIO 
of atta«aciii9 ttio«o apoeioa aiao iihidb Q«II not bo toavod oosily 
in idborotofios* taitb oitbov uso* bDiiovor» i t tiioiad bo 
asoMrtolfioa that stociiisatioii dooo aofc ham inaoot iongoiritf 
or nating vigor* dioaiool^iiiaiito havo baoa provad lotto 
dawagiiig i i i tMo coafjoot tbaii radiateiona (woidbaao ond MaodXiffio* 
iM9)# 
Ihoro aio advantaoos in atojidiisio? ttgHtrail pqinlstiaoa 
nitb clMMiioalo ratbor tban #io«r bi l l ing «b«i iiltb tbo 
ioaoitiflidio (Kaipiiaff* iffiO)* ono of tba a#r«nta9«i baa boMi 
eallod ao ^mtmo i ffoot* ^Mdtt em bo iroxy wtfU illuatroteod nitb 
a slnplo tuijiiio* Aopilim tbot tba ^nplioatioo of an 
inaoitioido b i l lo 90 pmtmmt of an iaooet popolatioii* i t loavos 
boMLnd 10 90»9Mit to sai^rMliOi* I f tbo inooote i a o^piMlo of 
iaoxoa«i»0 i to popa^itm Iqr lO^fold i o a oioglo foiioraticNci* no 
n 
Matt«IUl«ii wottia iwfluJLt f iron o«ii«i%tioii to gmmttMionm On th* 
otiMMr liatieu i f 90 |Mir«tnt of m popnlatioii in «i«xiiis«ft hf m 
elMMO«%ofiXaiit« tlio ininintng 10 pototnt of tlw foxUlo f<siR&l#s 
ifouid thM 1^ «id>joetofl to tbt iiifttiiig« ultli atofiiijMd «IMI 
foctiXo aalos* «it • rsttlo of 9 fftoxilo to i f te t i io »«2.o* Zf 
90 pocotnt of tiMi foftAlo ftmalos auitoA iiit3i atoidlo iiialM* « 
99 povetAt sitaietioo in ntproaiietivo pot«ati«X eooad bo 
oaOMKitod* ftioao or* tihoomticiJl eoiiiti4tor«ti.aiio tnd i t i s 
ovidwit tb«% eoa8i<teCift»i« cosoate^ «iid guffidiont kaonlodGKi of 
ttw biology and oeology of « iisoeioa i«oiad bo noodod to 
•vaiuato tba praotieal aapoc^o of thio ooooa^* 
Za tl)o pfo««it noi^ tliMo «lNno«toiii«nt0# tbiotopa* 
ttotopa and btnpi bavo baon uaod for ^hm oiiraiitatioo of tbair 
ocnqparativa ist i l i t r for tha gaaotie oontrol. of tho tropioai 
boiaao »oa^to# quioic Binianft ffatioiinf medaaan,* «Mdi ia tba 
noat jpravaiiiit aieaqpsito ipMioa i » and ar^ u^ad Migaxli* Tfaia 
Moaqidte aspooioa baa a iierld«iwida diatribution gad ia tba 
•al«r iPO«t*V of f i ia i iaa ia in moat parta of iNnttboaat Aaia« Zt 
i a irarr iiiosilr ooaaootod ^ t b tawaa btbitatiiana aad i a a»at 
polititioa* Oaiao to wH^mimiMm i a aany parta of tba noiid* 
pppuiatiaaa of tbia amaqfiito b«vo ineraaood ia an alaaniag MQP* 
Sanitatiaa aaaottraa bava rtm • f too aot bopt paeo «itb 
iadaatxialiaotiaa and buiXdlav davtaopaaata ia nan^ oltioa aad 
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tOKQs* tt)«f«]:r Inofftasliig t h * aalKfar of f l l a x l M l s iiif«etioii«« 
flM ii«ttir«i t0l«rana» and tmjpi^ «pp««ranea of fitsi«t«iio« to 
insoetieida* in tM« aiewialto aaXe t ^ a«v«XopBoat of othar 
eontrol matlioda laparativa* Zn addUltlaii* tlia bloaaniai of 
ttila apadaa ia iiali gtndLad and a vast Utantuxia i a i«adily 
avai l^ la to halp in futufo woUu 
iWo of the dhmogtaviXaiita uaad* that ia* thlot^pa« 
TKia(l»a«icldiii3rX) phOi|»hiii« aulfida and laatitpa* Txia(airfBat1yX. 
l«aalxidiiiyX) pho^phina osdda ava moiig tha Asixidliigr]. eonpoiuida 
« ^ l a tha thlvd dwnleal* hampa, HamMathgrl p^«phoxie tekmiOm, 
baionga to tha gcoup of phoafihocinida eonpouiida* l a ocdar to 
vaaiiaa tha fuIX potaatiol of tha eh«fiieal ataxilisatian «ratani« 
afforta hava tooaa auide to nota tha eoaparatiipa tosdelty of a U 
tha thvaa ehciieaXa on tha «iurvivaX and dairailo|n«nt of tha 
&smciwm Tha atudiaa ^mf eondaotad on •'vmtf ataga of tha l i f a 
oyda* KiQpaxlaaata hava aXao baaa omda to aota tha axt«ttt of 
atar i l i ty pcodaoad aftar tha tvaatatnt of tha dhwdeala to varioua 
l i f a atagaa for both aaxao ao aa to datandna tha noat affaetiva 
ehiwlcaX» i t a optimal doaa and tha moat «iiitaa»la ataga of tha 
lif••cgrola for mxdh a traatmant* Aftar ataadasdisation of tha 
doaa and dataaaination of tha moat auitabla ataga* furthar 
iavaatigationa vara mada to datacmina tha affieiaaey af ataxila 
malaa aa eomparad to tha aoimal malaa ao aa to aasoaa tha faaalbill 
of ralaaaing thaaa mtloa in natural popolationa* Iha vodc baiag 
13 
fCWMitlHid tmf liM hmn aiiridlad into four p«xt«i toadLdty of 
til* «)»«• <»aipoiiiia« OR iiin«teii«tt ana oitilsac* «tai0o» i^ id «3i«ir 
•ffoot on Atvi»3.0|n«afcf offoet of «IIM« aK«»ioil.« OR 
Koprodtuetiiw potential and tlie doguM o£ ato«iiitir« i f tsastt 
pcoOuiQod tqr tilMiiiy the gtcbiXity of iaaiova ^tofilitr in aaice 
«iaa lastly tlia aiatiag eladiity aft^  oorapotitivanaaa of tha 
gtaiilo naioa agalaat th« ROIBMII maloa* 
lU N A T B R X A X . S A N D N E T B O O S 
1 4 
A prnWUnrnxg giifvtgr of th« aio«q«lto f«iiiitt of Al.i9«cb 
iiM omae ia Bftp^ Mobov* 1970 (e»A ths no«% j^iwralont 9iMidL««« 
thm tcopiotl liQUM neoq^to, faal.^ |p*-y<^ *»ff f ftUqaiia wieastna** 
WHS eolloetod fcOn thi Mivifoiis of vnivoYiit^r otnipas. A 
wguiac oolonsr ^ this «poel«ft has sines thtn b««ii maintaliioa 
l a «li« Mot^^to OtasUea IioIboralMcr* 23ttpai%i}«at of aoologr* 
^ i g a ^ Nualtii Haivorsityt AUgaili* ivt tiM cwmtoaoflnaat of 
«!)««• «iqporiAaat0# aono SO goaarationa had baan «aooaa0fiil.iy 
caatad in an aavixonoaatal csootfoH roon ai th oonatant eoaaitiona 
of m ± 1 ^ end 00 jb iO i>airoint laiatiira ttamiditi'* 
A* aaailHq tacfl»iqpat 
isrg-rafta of t3ia moaQoito %mm floedad ait l i aatar in 
tMtm an«iai pana of | 3 * diiaiatar foe liatcftiing* Tim ganatio 
factor for diitorad hatdb daaerlbad Isf Ql i iat t iltSS) in fmOmm 
aagypti «aa not Obaarvad i n tha agga of thia ai>aeiaa* All. tlia 
iriiMla agga laitfiihad goracdivoiioiialy* YD avoid ovaxeseiKUag note 
•oxa than 100 iawaa wm saavad in ana pan* Thia gava 
approxlnataiy ana a«iafa ewrtriwatay of gaxfaea axaa for aacAi 
Xaraa* oaring thair dtfoiapMMife* larvaa aara fad on a aaxaoxa 
of poadaiad yaaate taMLata (AlaiMiiaa* India) and poadaxad dog 
biaauita (Olaoaada Vroduata* Zndia) in a ratio of i t i« lliia 
food naa adAad to tha raaxiag aadia* abanaaar aoadtd* itpaeial 
15 
«ai* IMS taktn as to tli« wncuot of food so tliat thoxo uss 
noithor auf shoxtags of i t nor thoso vas sngr •cam f ojcntatioii 
dMf to axosss of food mLl t]iroit0ii ttio dsveloping stsOM* 
Vapt^an gsnorally staxtsa aftor tbo 7t)i do^ f of 
liatehiiig* ^pao waxo piauid up vith tlni halp of a drog^pme 
and iraxii pilaead in antfiOl angs (9 on la dttnatar aad 9 en 
omw) eontainiog saffiotent {^nantitor of «atar» Hot mova 
tbaM X90 pupao at a t$nm muw Jcatpt in thoaa nuga so that 
thava was no ovarocowding and tb«y gat anough spaea for 
tf&axgenoa* thaaa nugs mura tlMSi placad in cages for anarganca 
of adult moagtiitooa* Cagea for tha eolonisiatioa of adolt 
flKNigtiitoes* wars ai&iilar to thosa dssexlbad hf Craig and 
Vandatiqr (1962) for Aadaa aotfsri^* 'Bham^ waca i«ood«i oagaa 
Of 12^ X i2* X iS* in siao nith nira loaali on threa sidaa aad 
fittad «itb a p&aaa glaas for ebaarvation aad a long xnalia 
dotli alasva iafrant for trtnafarcing thB mataxiala to and 
f rssi tha oaga* 
Sot anra than 200 adalt moacifaitoas* ooaipflsing both 
«liai« saadad* vara Icaist in a oaga* Hiay woco f od on lO paroant 
a^ fMBUs gliioosa solutifin soafcad in cotton pads for thraa days 
aftar amarganoa* on tha fourth ^^, thaaa cotton pads vara 
Msi09ad and tha aosguitoas vars starvad for 12 hoara bafoxa tha 
blood laaai* jm isaaflbilinad albino rat tiaa* than* plaoad on tha 
top of tha oaga doting nii^t hours for blood faading« Xt nas 
16 
^f t« inimxmt^ng to dbmtXfm thmt 0m £tfMuL«« of SSiMM ^^-^'^'^ 
trtlgmi M^usoa l»loo4 a««l ^fiag tiNi dflor !»««• oirmi ^Hmn th* 
ifiMetUiClf wM isttdo pesfeetly a«flu Vhiff OMUIS to IIO «a 
InaioatiQa of st i iot porioaici^ la foadiag beliavicNir* 
Regular gluooso vsaiitioii %!«• foXieiMA aftur blood rnial.* 
analX ootfwi bOMlo* 4* in «&«n«ttr» fi l led tdtb tap vator mtm 
plaoid iaoida tho oa i^ia a« oirijpoaitiQQ «lt««« Ovipoaitioii 
ttgually gtactod 3»y tha and of f ouctli diSf af %•» tlw blood meal 
and wan oomplakad ulthin the nm^ $A to 60 boura nadar lidkyoratoi^  
isonditiona* Cral0 and VandaaifSf U962}# wMla ooloaisMi9 Aadaa 
a«9n$ti eaposted tbat ovipoaiticn in tbla ap^sioa bagan on d«gr 
«HMWIMMaiMMalMr 
tb««a af tar blood «aal «»d moat of tba agga waca dapositaa bf 
d r^ foar* Tha naMir ovipoaitad agg^rafta waia oolleotad and 
trmafarzad to an«nal ptm» haviag tap watar for batcbiag# 
jidolt noaqtoitoaa ware alifitro bandlad i4tb tba balp of an 
aapirator laomaiandid br Craig and VandiHigr Cl^ ea) for Aadaa 
tba cbMwataxilaata uaad nara tbiotapa <Yria <1 « aslridinrl) 
pbaapbina aalfida)* aatapa (Tfia (2«awtbarl«l«aairidiaRrl) j^ beapb&ao 
OMida) and bampa (Manaaatlyl phoapborio tcianida)« Iba firat 
two cAMMlaala b^ong to tba alkylating oonpoiBida and ara asiridiaa 
1 ? 
Lot« Of ittmlir ncmit«a Mooiid ana tMitt iaateur iunrttc ym 
mllmfAmA at ruidMi* VlMiMt wtm leacva luitiX pispiitioii in imaaoiia 
•oiutiona of vnsieus eonoaiitrfttioiis of th« ftlit«« ^WBO«t«cil«ii%e« 
rvtt i^y nooiiMia papm wvm eOlXoetad «tid tlwcouf^y zla»«a i n 
tap tiatar* litioao puptm Mmm than aliowad to «Ma»go in wooaan 
oagaa aaaoribad aailior* Otbar xaacina tadhniquea %mm ^milav 
to thoso daaeariboa for tha iMiintanailoa of aomal. eoionir. 
2* gttpai t»a#ai#i t t 
rcvahly JBOoItaa papas of both saxaa wexo ooXXaotad ixtm 
tha atodc eultucaa and ««s« imnacaad in a^j^oua aoXutiona of aXX 
tha thfao «^Mifto«taiiXaftta at diffajcant ooRoantvatiixia for 
at liMira a»aag» i^iara atatad othamlaa* vnaar noimaX Xdboratoiy 
oanditiooa* aiiaXta naitaXXy mmwgut^ Si hours aftar pupation* tlia 
pupaa* aftar hairing baoa aapoaad to tha dbaneatariXaiita* vara 
flanovad fron tha aeXiatiena and thoroiighXy waahod in ttjp i^atar* 
fhay %mm$ thsft« pXaaad in oogtaa ind aXXoiiad to anargo* l^rthar 
roaring tail)ttiq|saa vara aiaia as daaofihod for noimaX a t o ^ 
eol^foa* 
IS 
9» ^dtalt t<*aifcWfHti 
PiipM Of bot%i iMoiis f ip«M tlitt nomaX eolouy «•«• alioiMid 
to «ii«fgo in oftxA board eagst iimilwr to those ucod foe tlw 
tinglo p«ir CTOMOS O£ Mdtii aoqyptl by craig «nd VandeHey (i962}, 
Hom&y •novgod adults ^mtm ctarvod for 12 boiars bofota boiag 
givvn ft 10 porotnt aq^ooas aolutioo of 0Xisooso nixod i4.tb, 
dlffttvtnt dMiBOstoiRilants in dlffacwit eatioa* ooakod in cotton 
pada* Mult noaqiiiitoas €»f aitbav aax ifoxo tod on tbaaa 
aolutiona for 13 to 30 boitrs« sinoa thiotapa peovad to ba 
atron0ar Cparaonal obsarvation) # i t una gi'wm onlf for 12 boitra 
iMla natapa and bsmpa traataaant laatad 30 boura* Latar on 
tbaao <diamoataxilant«mia«d.»9lttooaa»pada wtf« mplaood bgr Uioal 
pura gluooao aolutioo pada for faading* Saob aox waa traatad 
aaparataly iOd tht oroaaaa in daairad diraetiona iiara mada aftar 
ths traatment* 
^ Maaa—ant of bata>ibili»yt 
m i l I — » — « w — II III iiiiiii nil. i > i i i g i 
for tha asaosiitiint of batcdatbilitar of agga fron tba 
adtilta of traatad or nomal Qroiipa« aacdi agg^raft wia Hoodad 
%ith ordlaaiy tt^ watar in ananal nuga aaparataly* <3iia diqr sftor 
tba batcMaOt thaao OMKVafta wars pidiod up with tba halp of 
a f ino bittah and nam ooimtad undir a biaooular* «ha total 
mintoar of baMiad md anbatebad mggB tiara aotad* tlm anhatobad 
•ggs vara diaM«%ai uadar tba biaooalar to aaoartain «A>iyonation 
Id 
•aa th* vaimtoJtfafimtm& •qgm* i f i>i«««iit in tlit •ggHVtft* yxm 
dlae<if<lid fvon th* eount and €tmm not iadludsd in ttm data* 
flia }>««cdi#a «a9a mtif aaatly ba dia«i»9iii«liad f^os %2ae imhatclted 
oQaa toy tbair optn opavcolvn* 
itu a 1 s v ti T s 
20 J 
hm t»3ilctty Of »hi«Uip»t i i fMp* ana hi«p» arid th»ig »gf»<8» 
th* •ffioacy o£ ally di«ao«luifiXaiit iNcinaiUr d»p«ii4« 
tipon i t » t<ade «Cf«fifts on tlM %«»ati«S in»«ct* Sf • dionieal 
ovufwii iMMivsr ooctality at «aiioa8tritti<3ii» iMdti pr^^os t}i« 
««qiiiMa dngiott of atosility* i t nould be miKdi X M S •ff ioiont 
i a t1i« Moso thttt i t Q«n net b« «»«aily «BjpXosro3 f (ur tht 
pff<x%ietioii of stocilo »«i«« to IHI tisod io loXoaco ptioqemmttm 
foe th» eontvQl of tbat insoct* acn«tliao«* i t i « aioo 
dpsirtlsia to tost tlio affoot of thoiMt cSnimioBlii can tbe aowlcpoioitt 
of iMiuitttfo 0t«go« mm tlioso Aior alio bo iiid»J«ofc«a to 
Qh«ao«tociliMtioii« Koopiag thoao «t»ioet« ia miaa# txiaXs IMXO 
nadi to afaooa tisa oonparatiiiro tcqiiei^ of thiofeopa* iMtopa and 
totiftpa «a diffaiant l i f e ataooa of jgglis pm<f^p f^ftaPf* aa 
wali aa the affeot of theao cSMHiiceia on iawai dovaX^;»eRt* 
Khan (1973) ia liia atadiaa on tlie ocw^pavatiiiro toacieitf of thaae 
^oaloala baa ebawti notopa to bo meih noi« toxio tban banipa* 
No wegk on tMotopa Had* \mmmt* beea dona* atudioa bave* 
tbaiofoio» boon node en tba effect of tbiotejm in detail and 
tbe mwm baa boiA onipaied nitb tbt otbar tiio oonponade atoidied 
eet i ier . 
1* tOiAeitrt 
fbe ta«lo oifeete of one of tba tbrea aiiaioetoiilaata* 
21 
tMot«|»«« i#BM inwstigtt^d ««|}Br«t«l3r OB 3l«rvM# papa* Held 
•dtatc uadtr Qpti««l oonditioiis of f««i31pg« toapeimtiitftt md 
liuniditi' yhil« fliniX«r 0tiidi«» for mm%»pm «aa hMipa IMXO mttao 
only on pup«o and «Attlt» of _0a3Liac ^iploag f«teio«ng, vtm 
offoeto of t!i««o «%io cihiRiloa* on tite i«nrao liaa fli3.c««% boon 
(e) I«afv«o> 
TQxiolty of tliiolt«|>a ims tostM^ toiittraitoly on o a ^ 
ia«v«l iO0tftr« riftsr iftcvao oadti* of tbR ottHy oooond Inotar* 
«Mcd iast«r and foovtli inatar noco oolloetoa at randosi fron 
ffKock fliatnxaa cod ceavad in anwa], miga oontainlag aSO ml. of 
i^mcnm aolutiona of tMotapa in gradad «anoasxtr%tlana« flX 
tlmm lawal atagaa was* eankiiuioisaly oiipoaod to tliaao aolutiona 
until pttp»Uon« OtMlttg titoir davali^ pnant* tti« larva* vara fad 
on a miwflsaxm of powdtrad dog MaOiitaa aad ytaat taftilata in a 
ratio of 11 !• Aftor jmpation* piipaa iiara piacad np and* aftar 
a thorottiili waah* vara allowad to anarga in eagaa* Gontrcila vara 
•lao »ada far aadi inatar aaparatgly undar idantioal eondltiana* 
IHm o^paiiaant iioa laplieatad tiAoa and mostalitsr oauata for 
aaoh atapa naio ««di at tlia and of pnpation and aCtar 24 lioara 
of adult aaaiianoa* Mortality of tlia lanraa* pupa* and adnlta 
%»aa aeisad for aaali t«aata#it* and paroaat ptp^tlm and aawevanaa 
vara laaofdad fair oaiii lavval inatar ao traatad, «otal Mortality 
waa oaloalatod tri» tlio data aa cbtainad tfid grapha vara plottad 
/ « A« 
t t 
« 
8 * 
IS 
8 
f 
o III 
II 
II 
'41 1 
& 
8 8 8 1 1 " 
•4 v4 
m o 
m 
' ' o 
p" 
B 3 I • 
o I • 
II 
8 
i, 
if 
t 
m 
o 
§ 
o 
o 
R 8 3 S S 
|1 
1 
n » « $ I 
M e gi o o 
f • J * • • H m f^ o n 
I 
• 
h^%a on XZnd InotMr 3L«sv«tt of oaXfot tAwlmA* 
100- ^ ^ THIOTEPA ^ o o o— e 
90-
80-
> • 
t 70-
_ j 
< 
1-§ 6 0 -
^ 
^ tTe f / . - - "^ ' 
^ 50-
LU 
O >^"" '" 
S 40- / 
/ 
/ 
30- / / 
/ 
/ 
20- / 
y 
10-
.0' 
-
1.5 5-0 7.J. 
0 ' 1 0 
(CONTROL) 
25 50 
CONCENTRATION IN P. P.M. 
100 
* K H A N (1973) 
25 
f 
•a 
t 
8 3 
I 
! « 
II 
t 
ll 
5 
• 4 IS' 
£ 1 
8 
1? 
I l l 
M 
I 
5 
I! 
si 
s s s s s 
»>l H t^ 
III lA 
J * o 
« 
o 
CI m O 
• 3 1 1 t o o 
0 ^ o (9 O o 
• • A • • • 0» f t g § o 
S S ^ 3 9 S 
W « H t* *? *^ 4 
w « a 
3 *5 3 5 "^  
f« ift •* g jH 
8 
ti 
t 
Hguve 2* Qcwipeiratlv« toxicity of tMotopa* mot«pa 
and hempa on ZXXrd instaff lawao of QdoK plpiapg f atlqan«« 
100 
90 
80 
t 70 
_i 
< 
t 60 
o 
I- 50 
z 
LU 
o 
^ 40 
LjJ ^ ^ 
CL 
30 
20 
10 
THIOTEPA 
-e e 
METEPA 
0. 
/ 
/• 
/• 
-o-
•0' 
- - e - -- - - e - - " 
H£NAP^ . . 
- • — I — ' — T -
2.r s.o 7.S 
0 10 
(CONTROL) 
25 50 
CONCENTRATION IN P. P.M. 
100 
* K H A N (1973) 
II I 
I 
•a 
M 
Ss 
<« 
I 
i? 
* 
I 
41 «< 
H 
I 
ii 
«!i 
lA 
s a 8 I " 
^ 
^ 
X « 
Ml 
O 
HI 
III 
IS. 
4 
• 
tn 
3 e 
to 
3f 
M 
9 » S 
o o 
s 
O 
o 
M 
e 
I 
2S 
rigur* )• ompmstfilvm toxidltar of tlilotiip«* m«^p^ 
and ImsApm «o ZVth Inctwr lairvas of 
100 
90 
80 
> 
h- 70 
_ l 
< 
1-
cc 
O 60 
^ 
1-
z 50 
LU 
o DC 
LU 40 
Q. 
THIOTEPA 
30 
20-
10- _ - . - — - - ^ • " " 
. - • & • • 
.Q--
— | - i - < P • 
_ . J..5 5.0 7.5 _ 
0 10 
(CONTROL) 
^^ 
METEPA 
HEMPA 
^ ^ 
25 50 
CONCENTRATION IN P.P.M. 
100 
KHAN (1973) 
31 
•jhowliio the eempmtt^im tojdeitr of th* ttaem elMnoi(t«cil«nt»ft 
thiot«p«t iB«t«p<i «na btnpa* on O^timvmt lasvKl itsglMun 
!3«t« giv«n in ttM.«a i«3 «oa 3 dLnaCiy !»¥•«]. tb«t 
tMote«|>a WAS MflKLy toade to all. 2.«sval stogoB ovoa at vttSy 
Xoir oo{i<9«iitr«fcion«» 9tm total 8»ct«lity Atcing aiffoxwit fltago* 
of lifo»carcl.«« 10}MII ••oond iactar larvao wois tywatoa nt tho 
fliiniimiB doao of 2»S ppi« apfMiaMd to bo «• higb e« 9S porcont* 
V!m«tB«at of the 0tf»ft liunr«l. ttago «t Mglisr oonostttrntioiis M« 
not lofivo «f^ fkicvlvor eaii«ifi9 i(b»oliit« noxtaliliar* At » 
eoftooittratioa of 29 i>in« aoiio of tlt« oooood in«t«r lanrao oouia 
voaeSi impatioii and aiod Rttteli bofovo «tt«iiiiiig timt ttogo* ttio 
•«r«eit of lowttr oonovntriEtlOfis of tbo diOBtlcaU en advaneod 
larvot. «tagos tmatmd to lio oenjpavatiir«Xir ioca toade Imt a aoeo 
of 2S ipi sbOMod tlio •imo BWfmtm of foot ovm on tlio f oa#t1i 
in«t«r lmttrm&0 oauoing 100 poroant nortalitsr* Blghar 
eoAoontrationa of tlta cHitnioatoeilaiit* in ganovai* oanaoA gMator 
AOKtaXitar at oaKlr atagoa of dairoiai|ffi«nt« thataaagr inOioating 
tha oaKiy atagaa to ba iiosa aaaoaiitibla than tho iatar onos* 
Xt ia intaioating to mAm that whga laatad in 
«ih«iiogtafiiaKt aOlutiona* najoxity of tha iawaa dioA at tha 
«»iti€Wii tina ^ Moititliig* Aa ia ovidant f xoi tha datat an 
inanaaa in oenaantration mdaeaa tha f va^ fiiancy o^ uupatioa 
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• J 
33 
inr«iip«etiv* of th« «taa« of tiwutiBCQt* Tbo d«t« «i99««t 
ttm mtXi^mnm of « xwittionsMp b«t%f««n ttia aooo tppXiod* tl)« 
«t«gt of tf««ftiB«at «iiid the froqaonegf of ptipntloiw 
tlio toxie «ff«et« of »«%i^ and Iwnpei on mrti'wwl of 
ttioco l«cv«I «t«90tt dBoorllwd ligr l^iaii (i9tl) wom ooB^ pmeod 
with tbOM of tlilotopa* Ttiblm 4 flUd f iguxos l« 2 «ii4 3 
illttfltarftto tho eMpa«»tiv« toxlo i^ of ttio thmm eli«n&atl«* 
t9)owi dfita ifKUottto thlotepa to b« midb wom toadc tliaa thm 
otiior tuo dMRi^toKiiimte* 
Onm iKmaxod nmAy noiiXteod pi^ o^t (SO of oee^ ««ic 
dftttlnguistiodi on tho liftgls of thoir <!••) • «»«• oeaioctod fIMR 
tlie eoXoti^  and immx9&& in «|a«ous solutions of aiffocwt 
oonoontratioii* of c i l tho tlueoo dMoioateoxilantK for S8 haan* 
Vhm pBpao novo thoa xwsovod from tlMNio solutions* linsod 
thoroughly in t ip vstor aiui «llOM»d to «noi?sro la Ottgos* Zd»ntle«i 
oontrolo wBf «l«o a«do ualng tlie amm atati»or of pitpao of both 
•oiiio, Iho ojqpoffliRont i«a« roixllcotod tuloo and mortality of 
tho iMpao waa datowiinad Olrac^y from amonggt thoao %|}l«ti ooiild 
not mm99* 90d aiod at tlia pupal at«9«« jiaait nostality oounta 
liora wmM 34 hoiira aftor «a««9anoa* Total moftaXity w» thoa 
ealoolatadl ana a grafsh waa plottad ahowiag mortality agaiaat 
oonoantration for all tho thraa alMiBoatarllanta uaoA. 
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of thlofe«mi, »«fe«|Ni laA bwip« on ttm mpm of asllX MMmM 
f«Ug«B»> At 500 ppi eQn«tiite«»tion« iw««|p»* lM»pa and tMotopA 
emmA 0«0 p»rcfliit# 2*S jp«raiiit and a*9 pwrcwnt n o r t a l i ^ 
r«a!p««tliwliy« At 1000 ppm eOfic»fitmtieii« t h i * «»• iii<svt»a»«d to 
0*8 pn^efiit^ 2*0 poroMit and 4*0 pocoeitt iiliiJl« at 2000 ppn 
Qoaofliitx«tion« i t wm vaisod to 2*9 porotfst* 7.0 p^rotnt and 
7«0 poroont for tli« ttnrM c9i«MLe«lo roapootivvl^r* 
tiw data tlxia xvwaal oolf aliglft diffesonc** in ttia toxio 
•ffaeia of t1i« tlsroo clianoatoviiasta* siaoo omm of ttm tlirao 
cdMffieaia amm to liavo c«it««d aiqr vanaxleiEb:!* iiioctaii^# tbaiv 
toitio offoot tan tlM papai ^tago i « vatlUMr nogriigiblo* 
Co) Adnitai 
oao litttdMd poLpm of both SOMW (90 $ t 90 (J) # i«oflo 
oQllocftod fro* otoift ooXtttxoa and alioiiad to mmxg* in oaooa 
•tai iav to thoao daaorUMid oaiiior* Ho^y tMosgod adoitt nova 
•taftod for la iKNira and woM tlian offocod iO paroant giueoao 
•oltttion miiwd witb di f fount dNaoatoriiaRta in gradad 
oonvantrationa for fooding* oanaidoring tha fact tliat tMotapa 
bad a mtai aK>xa aovoro offoi^ tban tbo oth«r two e3i«ioatociianta 
on faoandity (poraunal «baainrati«n «. doaofibad iatav) tbo food 
pado iiiaiad with tMotopa warn «ivan mXj for 12 boara i«hii« for 
tbo otbar two diiMieala* thoao pada tpam iof t for 30 boitra* 
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tti^m 6* voadaitf of thiotcim* m^mpm and hmpm 
imismd vitb ioo0 on »aiat» o€ Ottl«x pApiani 
(two ffoiaioatos of iOO ftOiat* oftdh * iO ^ t SO l^« 
t?WQmt m>Sbilt mortiaity* 
ooo«saAtffttioa 
«o«a (in p|ta) ^^matw^ M^^A umpA 
as ^•0 0.0 0*0 
so 0*5 1*0 0,5 
100 i»5 3.S a.o 
aoo 3.S #•9 3*0 
Oonttol. 0«Ct 0«S 0*0 
« 34 Jnewta «f twr f MdiBg. 
Figur* !S, Osnparotivtt toxicity «>£ thlotapsr Bi«fcttp« an4 
lMnp« oa adults o€ ottl^x gipitfti f«fetq«mi» 
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flMir ^mm thta wpSLmmd hg ocdinafy glnmm p9A»* ttm 
24 hourt «£tftr tlit no^Nii £«»^ii9 bad stactttd* A 9«apii «hoiiiiig 
ths eo^parativsi guaoaiptiMlity of adoit moa^toas to thoso 
eh«iioaftociiaat« In diffocoat <Miiointr«U.ans ««« p&ottaA* 
tho aata pfvMiitod in tidMLo 6 and figurai S piovldo 
ocnparatiim tonieitar of tMoki^a* notaipa ana baoipa on ttio 
a^ taata of Qiloic pi^aoa fftticyamii HIMII fOS on tha eliaiftos«orllaiit«* 
tnlagBdUfrXviaoaa aoiutiaii* Vha tlifoa ohqiiOiEtasilaiita ahoir only 
v«fy aliglit aiffamnoaa ia their toxieitr on aaulta and tlaia 
appaacod to hm almoat aimU^r to eadi otlaav end <|aite oloao to 
tlia oontrd vaXuaa in thia s^ apocft* At a ^ao of 3S ppa* aono 
of tba dhaaoataeiianta could induce ai^ atortelity %iMla vtmn 
fad on iOO pm ooQoantratioii* tha mortalitr ima |«d pa«oaat« 
3«5 paroant and 3*0 paroaat for tMotapa* laatapa sad lienpa 
raapactivaly* At tlia tiigtiaat doaa of 200 j^ pa* matapa oeuaad 
1*S paroaat mortaiitar* aiig^JtXy Mgbar thaa that maxmA Isy 
thiotapa and liaitpa aliioh iiafa 3«$ pareaat and 3*0 paroaat 
raapaetivaly« 
Nana of tha tliraa <*MMii«ala« liowavart ooaaad any 
aiffnifioaat noctality of tlia adolta* Thaaa raaulta ara vaiy 
attdh aiaiiiar to t)ioao flbaawad ia oaao of pupal tvaatnant* 
42 
3« Lijcyil dWloawiitt 
sinidl«s ptxtmiMim to tih* aff^cta of thiolMipii on i«urv«l 
d«voloi»infe wMW unamrtalcttit. Wm^ Iwtml io«t«ff was •tudlod 
••p«r«Smly tuid«r opUaal eooditioiis of foodlnsr* tMporstitiii ana 
IniHiiditF* timm to puj^ ateion ^ « tiikasi «s tbo evitozion for th« 
veto of atevaaofiieat <^  tliiwo liuevoi iogtiur** iitt<:3i « atsuay foit 
«ia!l!«pa £^a hw^ pa on tb« l««ir«l a««rttl«spin«iit of oiloat ^fimm 
fettiqtfia hat idr««dtr bosn maa» l)sr Khan (X973K 
riftsr toeoQd ia«tfar« thie^ in«tfir «aa foavtii la«tear 
frwiM? sKMltod }.@Jcrvi<iO ymm tmiMky ooU«et«ct and wmntmBi in 
mamml aauga eontaining 210 aX of a«|D^ «otta aolutiaiia of «Mo««pa 
In diffarant eoooaotratiana* sinew the lasvao wtui a3Lloi#wS to 
grow in tha sBaOium emtaining iSlffacont eofioantvationa of ttm 
ediataioal* tliiy waf» ooatim|etta2r oacpoaad to tliaaa aolutiona 
nntiX pupation* thay wava fad on a mijctiixa of ponasxad dog 
biaonita and yoaat tiAalata* Oontfola ym eiao aiada fox aacdi 
iavval instar tindar id«ntio«l oonditiona «xoai^ tte xaasiag 
aadiUM %Mdi naa ocdinajcy tap i«atar» ftoa to pupation waa 
ootttttad iron tha daar <^ hmt(^ in avocjr ca8«« Aa aoon aa pupation 
atactad* pupa* mxm e«li«etad aftar mnuv 12 houra and ttia tiiaa 
takan for pupation la^  aaoh larval inatar wm Moorded at all 
eoneantratipna pf tliiptepa* ttm aacporiftant ma foplieataa 
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tbm amonntthtiamm UMd wnm 2»S 7^ ipii# S»0 ppR0 7«S pirn* 
iO«0 p£n ana 2S»0 psn« tint «o pupfitioi for MC I^ l.«»ina 
iniKtar* i4iaaresv«d in t^f^m.B solutions ef thiotepa In mmdti 
one of th« abovtt <!ono«ntrctioiis» i s given in ttti9l.« 7* OiBtft 
eloariy mv#«i tlsat thiat«pft tw^A^mmt xwQxxm^ tlm rstes ef 
devttioiCMmt tli«iia»T inat«a»iiig tb* tino to pupcttion for oaeili 
larval iitag« traatod. Homally^ i t took «a»oiat 7*1^  diqpa for 
tba larvaa to oonplato davtalopnint end rea<^ pupation* Bowvvor* 
tiM traatod larva* todk more tiao to popate than the oontrola* 
The avaraga tima to pupation for the aaooodi in«t»r lacvaa 
roared in 2»S ppn oonoantration eolutioo of thiot«pa,^ #iMi 
Bm2 t 0.11 frcam tSia Aiy of hatdb* At higher oonoentzatione* 
th« reto of davolopnant ««• alowed further* inemeaing the tiiaa 
to pupation «Meh wae raiaad to 9*S ± 0«2« 4tGtm at 10 pisai* At 
the highaet oonoantration naad i«a.* 29 pspei* all larvaa aia€ 
bafort attaining |!iipation» Advenoad atagaa eeewad to ho loaa 
affaetad than the oarly «t«gaa* Z*owar ooneantrationsi* upto 
10 ppR* do not •aam to have OMxaad nudh ratardation in the 
devaloi»ant of third or fourth inatar larvaa as the time to 
SMpetion varied hatiiean 7«e to 7«G digfa* At the hi^ rhast doao 
of 39 ps»# howawer* the jpupation naa alightly »ore deleyod 
inoraaaing tha dar«Uon to 8,a j : 0.12 digrii f«r third inatar and 
7«9 it 0*07 degre for tha fourth inatar larva** Hiffarenoaa in 
ti»a to iMtpation ba»i>ean the aentrola and the traatad aaotand 
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a,i',:!a«ffi!','aB 
It«fva «t«g« 
• iimiiiii ill miMim iiwimi 
oonowittiCfttHioii' 
«««a ( in is»i 
Cin* to pttpfltiott (in diorv) * 
•MUNaWMWMMi 
itango 
xxxipa inctftv 
X^ l i instar 
3»S 
10*0 
8*0 
3S»0 
ODnVlOJk 
3.S 
i .o 
7.1 
8S«0 
Oontfol 
jOtt* I«AftVAl I3KEE> 
7»# Jt 0.04 
f•T 1 0.03 
7.T X 0.09 
7.8 ^ 0» l t 
«*3 a 0.13 
7*6 ;fe 0«08 
7»« i; 0.04 
7.4 X 0.04 
7.7 Jk 0.03 
7.7 X O.Oi 
7.8 ± 0.07 
7.4 1 0.03 
7*8 m 11.0 
7.0 . U . 0 
7.S « tUO 
7.4 * 11.0 
7.0 4» 8.8 
7.0 m 
7.0 -
7.0 » 
7.0 • 
7.0 ** 
7.0 •* 
7.0 • 
7*0 m 
7.0 -*» 
7.0 •» 
7 .0 • 
7.0 « 
8.9 
9 .0 
9.S 
8.8 
10.0 
9 .0 
8.9 
8.9 
8 .0 
9.0 
9.9 
8.9 
• ««tn littMO «n two inpilic«t«« of 90 lnvirao of o«A inatar. 
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ingfea* larvfttt tmpB aignifiooitt nft 9XI i«v«l« of ooncsantnitiQii* 
aoiMV«r* this WM not 90 for ttm tli&rd and fouvteli in«ter 
eoBotntrat&oti only* 
4 6 
Th« guitil»ilit]r of %Mo%«p«t Mtttopft and hmtm • • 
•t«iil.a»t« mm mwwXumtmA in iaibocmtoxy toy « Aitail.«d «t»e^ 
of tlieir offttcft on tho mjsroiaaollfo potontial of Qtlaae fiipi«a» 
ft£i9«0£« Vho &Biiiit«ii«^  gfctoos tts ^MHI • • tbo adult noMj^ tOM 
iMuni «iil>J«ot«d to tcnatnuiit of tho thcoo aitraiealo aiid 
oiiBoaratioiis WMTO ai«di on foooaditgr and foxtiiity of ttdiiita* 
tho oaqpoxinwnt* uofo easriod out undor osM»9X eonditiona of 
foadiag, t«isperatitc« end tmBidity* aoauXta on th« offaets 
of laaitapa and lianpa on tha «^»eodaotivo potoatiaX of tMa 
apooioa* aftor lasval t«oat»«at am not iaelttdad in tha pcwMnt 
atudioa aa tboao findinga liaiMi alraadtf laaan xopoctod (Khan* 
satiaation of Mproduotiiro potantial inoludad botli 
faoiKidity and factiiity Cor atorility) of th» adoit faaieloa* 
tlw tmm *itoi^lity«* IMI* IMMHI naod tbcoufithoat tMa noac to 
danato infatt&iity or non«.;hatetoigbiiity of ogga iihiXa "laaindity* 
iofora to tlio lOkility of fonaiaa to Xigr agga* Xn all ea««a# 
•toxilitgr «•• oalouiatod uaing tlio following fotanaa 
(diiiA}Oilain» i9«2)« 
% 1iat«li in % liatcih in 
% oairaotad •<»*»^ — *««*«» 9xmp 
a t O t i i i t y ' • im iiniiiiiii ii-iiii I——iiMOMiMimwini iiiiiii • i n i i n — i — o 
% tkmtdn in oentioi ^^ ^ 
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Zn tli« pf«MBt stnaiAtt* oiiI.]r OM of ^Stm thf»tt 
«lMnio«<uifilgata« tMolMpt* im« tt»«d for lanral troitoMmt. 
sineo %Ma%«pa hwA onilior pcovtd to bo vwey toido to aoeoiid 
iii«t«v jl«rv«« emaing m M ^ moctftlitar Cttlala i)# only t M i d 
iaatar itt«v«« «•«• uood for atudUit on tho goproduotivo 
potontlal. thmm liaiiarod nondy iftoiatod third Iniitar lervao 
wnro oolloetoA at random froa atodc oiilturos and m«md in 
«n«o«l pant oontaining iSOO ml. aqeooons toliitiona of tMotopa 
In diffortnt oonoantrationa* sucing tboir aavoli^ ^mont* 
tboso iBTVaOf fto umiait vom fod on « nijcturo of powterod 
d09 Ikisoiiits and yoagt t<ri»l.«ts» tli i» troatnant eontimiad 
unt i l pupation, aftar tMdi^ nawiy laoitltod pii$»aa vara 9ic9iad 
up and tlioroiMltiiy finaad nith wiAtar* fim wara aaitad and 
aliOMod to aaiarga in aaparata oagaa* thm aduJLta waia 
fadiatfcad for thair aax aoon aftar anaigiMioa and ofoaaaa vara 
«ada in a l l peaail»la diiaotiana* %1ia ecoaaaa nara* 7raatad 
famalasx MoiMal Mtlaa* Sooial r«uaiaa X tvaatad Milaa and 
Traatad raMdaa x Tiaatad Malaa* Baaidaa tliaaa* oontrol oreaaaa 
iiara alaa »ada «ai»9 nomal f«ialaa and noanal aialaa* 
Zn aaali oroaa# 2S fa»alaa nara o6lMbitad \4tjt 29 laalaa 
in voodan eagaa of tlia typa diaaxibad aasiiar* Adalta nara 
fad on 10% a^aana glnooaa aOlntion aoakad in ootton pada 
for tliraa daara* On day four* aftar a atarvation pariod of 
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12 htnf* m single blood HNMX froi en 1amx»>iU,—& albino 
riite IMS pirovidsa for tbs fmrnlm^ of •ftdi ero«s» snamol MBQS 
filled liitli iMtsr peovidod owlpoeitloa sltos in tlMi eagea* 
rirst 20 •gQ»s»ft« iNum oollsetttd fITOM oadi cagpo ena esdi 
of thia %«fi floodsa ^«ith wotsr separstoly in n^eniftl. boiA^ 
for the «a99ean«ot of batcfhebiXity* Vim aggs i«oce given 
fall %hmm 4ar» £<»t ocmditiosiinf and lietcbingt dfter t^iiai* 
the egg^refts weiee pidced vp mA the egge wise counted tmder 
binooialar to note the totel nisiiier of eggs deposited end the 
totel nunber of eggs hetcftted. tfiMebxyonsted eggs« if present* 
were disisfirded from the ooimt ii^ d neee not indttded in the 
date* 
m# reoiindityi 
7^»le 8 presents the off eat of thiotepe on f eonndity 
of edttlts of mm iSMmx. IfiMSlfllUl* treated at lervsl stege 
nith different oonotntretions of the dsemosterilent* suts 
indioste that treated fenales crossed with nowal »ales« 
produosd 1T9.S 11»3 and l77,l x 3*13 eggs per fenale at 2 ps* 
and 4 pfM eoneentratioiis respeotiwtly, Thiotepa-trsalted males 
i^ ien crossed with nomal females did not cause any signifio^t 
redttcition in fecundity as ths mean number of eggs per female 
was found to be 199*4 t. 2*26 end |97«4 ± 2«S« at 2 p|»i and 
4 p|M cemamatrations respectively as against 202*7 jt 2*97 
eggs per feemle f^ the controls* Maximum dterease in feoundity 
was obsenpsd in crosses where both eenss had raotived the 
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tM«t««Bt« fSt, 2 isMi eoacMatratloti of thioC«i»ft# tli» IMMH 
aunlMir of Aog* p»r fMiiil* 'mfi l.73«9 i^  2*64 «»4 «t 4 pfM 
ooncflotn^on* i73«2 ^ 9»0l as eaainst 202*7 jfe 2*&7 «99s 
for tlk« ooat«ol»* sit MgliMr ooaecntrations (8 ppR)* 
thiotopA b«ciaPi« so toacio tliait nmm of th« Itmatoa larfMi 
•vurvivad anal tlwnifoxe no ediattf ecmxa bo obtaiood for 
foctlior oKiMuriaciitiktioii* 
li« Dirtilitafi 
Effect of tMotopft on tlio batdifibility of mggm of 
ooioat |»tt>4iii« fiittqttiiai# tlio tliirdi inutar Xarvao of «3)1<:9> 
had boea oi^dod to ^fferaot cmkamtm^i<mB» io suKmaciswd 
in ««]»l« 9* fiamaJlot tjmatod mith tlila dmiioa]. i«ii#i erosaod 
iiitti nosmd tt«i«» #iOM«a ttm li«te9i«btXity of 82*9 jt 0*96 and 
77*1 ± 1*29 pMreoot at 2 ppn aina 4 pen oonoantratlona 
roapoetivoly* croMoa involving notiRal f«Bai«« and tcaatad 
nalaa oould induoa a mild gfcarilitar aa tha valiaaa of paroant 
liatdi iiava 79*7 jt i«03 and 74*3 t 0*9 aa againat 87* i jt 0*49 
paroant oooi^ roi batcii tbariby aboaing 8*4 paroant and i4«4 
paroant atarUity at 2 piai and 4 ppn oonoantrations raapaetivaly* 
%n ail eaaaa «^ iara tha agga t i^ baan obtainad f ran eroaaaa 
batwaan traatad fawalaa and traatad ftalaa# tbiotapa ratardad 
tba batcbability to a aignifioant laval* «Aian ooayparad altb 
tba hat^Mbility of agga fc<M control oeoaaaa* At 2 ppa 
aonoantratiott of tha eiwiiitoal» tba paroant batcb otfiia doun to 
51 
I 
I* I 2 
I 
2 
« I I 
S S 8 
8 « 
o* 4 <S 
4| #1 #1 
«» f» »• 
• • • 
iSt w^ w^ 
m 
2 5 2 
«•! «l« aSt 
jg 8 8 le 
I I 
R «. ^ 
•4 O O 
4| 4« 4| 
t* ^ 9* 
g s s 
K ft 8 
§ I IS t^  S 
^> ^ ^ \ 3 ^O ^ 
•a 3 S 
I £ I 
M M X K H K 
O*' O* 0» O* O* O*-
£ I 2 
f t 
§ 
s 
^ 
s 
s 
• 
8 
I 
H 
I 
0 ^ 
%hm eotiimi^KdHUoin VM mis«S to 4 pi»» tho p«re«&t tiatefh ima 
fttxtiwr c«a»c«a to 7o*e jt o«8S paromt ana the iaattoad 
s t a r i l i ^ was raiatd to id^ oitt 19 paxcsant* aighar oonoantrmtioiia 
(a pssi) xasuitaa in eosinlata isostalit^ during ttia lawnl atagaa* 
3* Popai tgaatiaiiiti 
Wg9iihlf moiiXtaa |«|»«a of both aojMg waxa oollaetad 
at random f rem atoci^  ouXtuxaa and 50 pupaa of aa<)h aax ^mm 
inniaraaa in aqiiaoi»a aOlutions of aU. the thiaa eiiaBioataicil.anta 
i,a«« tMotapa* SMtapa md hmptk* «^ tha eonoantrationa of 
SOO psm» 1000 pm and 2000 ppm for 38 houra* 'Xkmf wiot than 
renovad fron thasa 0aaLuticina# thorcsughly rinaad in tap watar 
and aiXowad to amarga in aaparata eagas* tha aaae of tha aduita 
waa nadhadcad aoon aftar aMarganea aad# naing tha traatad and 
nosRai adulta« croaaaa wxm aadt in ali diractiona* fhua* 
evoaaaa batwaan Traatad FaMaXoa and HosnaX Nalaa* tlomaX 
JTaMelaa and Traatad Naiaa and Tiaatad Wmntslms and Traatad 
Maiaa wara ttadt aaparataiy for aadi oonoantration of all tha 
thraa ahanoalMriiattta* Saaidaa thasa acoasas* idsntioai 
osntsela iiora aiao mt^ ap uaing norskaX fanaios «nd noanai 
«aias» Xn all tha oroaaoa# 3S f avalaa nata oagad togathar 
ifith as iialaa in a woodan oaga of tha tjrpa daaaiihad aerlior* 
Aittlta iiara providtd nith 10 parasnt a^ fuootta gluoaaa solution 
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BOtikmH in ootton pad* foe tfm f i rs t ttuMt aior** On fomtb 
diqr o< ttoeir eoYtdbition «id sft«jr a «ti«wetioii p«ciod of 
dboitt la liQiir** thtor iwr* proviata « ntngltt blood imoX ftrai 
« i it9isci»ia.i««td albino rat« mamol mtga witb «ttf£ici«it vmtmtg 
wttm lAaoid iniiido HSm oagot for ovipo«itioii« Virst 30 099* 
raf t * itiam mttdb oKOis* wojm oolloetod and floodoc: lAtb wtfeor 
••paratoly for tbo aiis«8«ii«nt of h«tobability* Tho ogpg* IMIXW 
allOMod tbreo daaro f^r oofxSitioning and l)atcbiocr# of tar «M«li# 
tba agcHrafta ware picdead ttp and tbe agtia %iara ooimtad ufidar 
binoeolar to xaeord tba total ouodMir of 9mB dapoaitad »» 
egainat tba total nonbar of mm» batc^ad* Uaanbfyooatad agga* 
i f preaant iit aggKrafta* naxe diacardad fron tha ooont* 
a« Vaeiiitditari 
Bffacta of thtotapa* awtapa and b8tnpa# glvwi at pupal 
ataga* on *itm faoondity of adolta of Calfae |:|^ i^ an« tsiiisUiJUk* 
ava ammaciaad ia tii>lie 10# 11 and i:^  raepaotivaly* Tbm data 
ravaal tbat a l l tb« tbraa ebmoatarilanta i#ars OQiaally affactiva 
in faauoiagi tba faotmdity* lioifairar# in mwmxy eaaa« tba offaot 
waa nosa proAouaoad tbxaugb tba traatnant of f aitalaa tbtn 
tbceugh tba aaloa* la oxoaaaa batwasa traatad ftfialaa and 
nosHial nalaa* tblotapa dteraaaad tba aunbar of rnggm oiripoaitad 
par fanala fra« 302*1 t, a*SS for tba oootrola to lM*a X 3«M* 
1B6.8 jt 3«3> «id liO.f ± 2*a6 at tba eoBoantrationa of 800 pjpm* 
1000 ppm and 2000 pfn raapaetivaly. similar fodactian wwt 
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oba«c«Bd %iltli flNitiiMi and iMutjpa tm«tHiflttt» foiloiMd Isy 
oiOMi«i l»«te«MMfi tmatsd UmwXmn and nexnal nales* Mfttopn 
rwdaond tlitt fttaudlty ttcm aoo,7 jt 3»7i« 197,i ± 2*73« 
i93«3 ^ a*4S «nd i7S*t it 3*07 «t SOO p|M# 1000 pfn snd 
2000 nptt tionoBiitratiaiia iMp^otivtly* ittth iMiaiMi tc««t»iiit# 
%1MHMI veXuM ean# doiA to 19S«* A 2«S3# IfiS*! Jt 3*61 •nd 
i1d«9 t, 2«S5 at tiMi <30iiatt»tr«.tii3iis of SOO p|»* lOOO pfiR and 
2000 ff» f«ap««tiinBly «« aigaliist 202*8 jt 3*31. ogga pmt titmeXm 
§&t tho oontxola* 
ISaies txtttttod «t |«i»al. utogw witti tbooo olMmilcml«# 
ifhon el,I.<»«f«a to inatniiiato notfaal iiWia].os did not ««aai to hawo 
«qy aignlficitfit «ffodt on foeundity^ Vor tldotopa* tlio mmhmtt 
of oQKTt por f«inaio« fSCMI OCOMOS involviag tjni«^od nalos and 
no0Bal faaMlM. wm 201*1 t 2*i3« 200*4 ± 3*11 and 196*3 i^  2*97 
at SOO ppi« 1000 tm and 2000 p|» eonoMitratiooa of tlio 
tMattaant vaapaetlvaiy* Vbmwm vsltiaa for notapa tf«atMant« 
wum 201«ft i; 2*IS* 200*7 ;fc 2*#7 and 188*0 t 3*3S 099a p«r 
f«Mal« at SOO pfai* lOOO jpftm «nd 2000 pm oonoantvationa 
»oapoetiiNA.y* wi«li baa^ pa tmatod malaa* tliaaa valuoa pmm 
to 200*1 t 3*S«* 199*7 ± 3*09 and 191*0 ± 2*42 •99» POV f«Mi3L« 
at tlMi Qonotntvationa of SOO ppi, lOOO pm ii>d 2000 ppi 
ro«paoti«(ily* HM ««aB awribor of o99« psodaood par eonteoai 
INHUAO v«»9«d batwaan 200*7 Jt 2*7l to 202*8 jb 3*31* 
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Xn eio«M» iaiTQilvliig %Mtit«d immtXmB ana %»!*%•« 
aal««# tti« maneftioQ in fttcundltar uttt dUnost {MuraXXal. to 
t1i« ¥«ln«ft <3btaiii«a f von CIHI «COMMI b«i«ifwii ^h«iioiit*i^l«tit 
tcwatttd iia«l«a tad nosnal niil«s» Wpg %Mo%tpa« thuM 
figures «•»• 199*3 ± 3*73» 106*5 Ji 3*31 tmd 179*3 ± 2*93 
«gg« psr f«»«tl« «t $00 pp»0 2000 pffli «oa 3000 p|» 4saiiotatr«tloii« 
r«ap«etiv«1.3r« «• agalnsfe a02»l ± 2«8S p«r fMiiil.* for tlw 
ooatrols* siii>il«riy# for ttm etoMO* bofenotii motttSHi tff»«t«a 
fittalos and taotopft «ffo«fe«d neloa* focMUdity li^s fo<9tto»d flan 
200*7 jt 2«7i ooQ* I>oir ftKalo of csentxoi firoup to 196*3 ± 2*46# 
192*2 J 2*35 tm l78*i jt 3*10 at 900 |)gpa« 1000 n n find 2000 lf» 
eciiioBii%ri«lc9iis geopootivwiy* Vor Ipiopa aliio a almilar «B4 
eoii|>8rab2.« godtiotitsii in tmmmMty ims <3b8«r«»a WIMIM tho 
nuaibor of oggs |)or f«Malo for the omtrolo (202*8 jt 3*31) 
etfM dOMCi to 195*9 ± 2«73# 180*9 ± 3*33 am 174*0 ;t 3«01 at 
900 p|ia« 1000 ppm and 2000 i^ fn oonoantrations racpootivoly 
aftor tho ts«atnaii%, 
Xt ia« fhttcofora* ovidant tliat faeuAdity of traatod 
fasaloa Matad «ith mtmwX Maloa nhaa eam>aMd to tha foomidltr 
of traaitod faaudoa natafi %dth trai^ad Maloa* ahowad almoat no 
diffaraaoa in tboao valuaa at tti^ of tha oonoantratioiia of 
all. tha tbcao dhaaioatorilanta* 
liD 
B££«dfc« of tMetotpa* lat^ apft mA hmpm. oa f • s t l l i ty 
^ Q>»^>»^  P^ Pi<»>i faticaiii^* MI ncaswrvd tjy tmlohability of 
iiggd* «ft«r papal iimiMirs&OB in 8^«oii» ooititioiie ofi thmm 
ol«sBi08tttslXant«# ««• givan In tibl«isi3« 14 ona IS xssptttitivftly* 
Iiatelia3>llitr of •ggt proauoid liy i«itial>o«# tvoait«A ulth «nif 
of ths aitmogfe«ffil«ttttt and natad nith noma], naloa* vaa 
foima ali^litly iowar (altbou^ atateiatieally slgaifloaat) 
tlion t)a« batdi in coittsola «^«3li waa siboitt 87 paroant* Vila 
afltoet off tMote^a on t ^ fafti l lty ^ ianolaa vaa mosa »mmm 
%h&a matapQ m& hae^a* At tlia Mghaat oonoantaretioa of 
2000 ppt« fanalao traatad with tMolapa# aepoeitaS ag9»'«Cta 
abowing 46«8 ^ i#34 paroant hate))* Lowar ooncantrationa of 
tba mim o1}0Rio«taill,eiiit pxoa»caa a similar but aiXaar off act* 
Sg^rafita iaia aftav lOOO pm thiotapa tvoatnant ahowad 
S4*f ± 1*37 parottiit ttatoli <#ia i t iiaa 62.9 t i»7S pareant at 
tha iowaat eoncantratiaii of 800 ppm* t%t«pa and Iianipa aftar 
fanaio txaatMaiit« ahouaa only ali^lit afffaOt aitlioogh tht 
aiffaraneaa in hateltability IMIO atatiatieaily aigndfieaat 
•vatt i t tlia ionaat eooeantiratiaii of any of tha chanoatarilanta* 
Hatapa broatfkt aowa tlia hatohibiiity of agga of tvoatad fanaiaa 
to •!•§ ± 0.49 paveoftt* 74*0 t, O.tS porotnt and •9*7 ± i.3.7 
poratAt at tha oonoatttrationa of 900 i^* looo pm 9»A 2000 pfai 
Mipoativaly* for h«apa« thaaa vaiuaa emm doan to as*! x 0*04 
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•t SOO |!in# iOOO Pin tad 2000 ppm eoaemtnM><m» Mm»pmeltiv9lXy* 
MggBdbittAmA ttm tli« emtmmm ht^-mm aasoial f«nttl«« 
find tMat«a ttal«»# iev»«lttd a c«nacltal>l>« Mduetion in 
!i«tdiibillty« Xn th««« ero««e8« tMotepa v«it«&a«a i t s 
•ttpcrlor&tr 09«r mtAmpti mA hmpm* tt «i«tara»a tin fertil ity 
toy toringing aown th« h«lia)ai>llii^ to 35*6 jt U33 pareinfe at 
tba loirtat ooneatttratloa of SOO ppB« At IOOO ppi« tha voauita 
with tliiotapa wm at i i l toattar by fadaeiag tha hateSbahility 
to 2*2 ^ 0*21 paireant and tha»iiby indaeiag a atarility o2 
97*4 paroant* Zt waa ifktamatittg to nota that 55 paroaat of 
tha total agg^vafta ctoaarvad fun thia pacticiaXair erosat gava 
aaso paroant hatci!* aighav oano«iti?atiOBa iika 2000 s>|tt of 
thiotapa induead «l»aodliita atacility* Matapa tfid haic^ did 
raduca tha hatehiObilit^ hat waxa nadi laaa af f activa than 
thiotapa* At tha h i ^ a t eonoantration of 2000 piai of thaaa 
ch#«icaia« tha Mduetion in hatdsabiiity v#aa not aa profound 
aa af tar thiotapa traatnant* Matapa at 2000 pfw oenoMitratioo 
braitgMi do^i tha hatdi to 5S.9 ^ i*82 paroant and tha hatcAujbUity 
at tha aiaia oonoantvatian aftar h«apa traatMaat iraa 74«0 Jt 0*§0 
paraint* Malaa traatad «ith iMtapa at ooooantrationa of 
1000 pim and 100 pvai «oiiid bring down tha hataiafeility to 
S9»T ± Ut paraaat and 70*1 ± 1«4S paroant laapaetivaiy* with 
h«apa txaatad «aiaa« thaaa Taiuaa for hatehabiiity iiara 
64 
eO»3 ± 0«tl p%tcmM. end 8S*i jt 0«7S ptrotnt •« lOOO pgm ana 
900 pisii oQOfliiitjtiitetQn* xmBp»tikXvmXfm 
In «liM« tg««ftMii«it# f«llo«i«a hf cxomm hmt%mm 
ttmmtmA Umelm» and tfiMt«d i>«2.««« tlilotopa «sii««x«d motfix 
•ffACUvw ia tli« gii|>x»s«ioii of li«fccdidk»ili^ * Bfingiiig dona 
t3)« pwma^ fluted to loio, i t Indiiood lOO povotat vtorility 
«t a o(mmaiattmti<m of 2000 ppi ittialm 1%\ # «iliil« Motopii md 
hmpm at ttio «ano eoiiotiitr«tiOB« bKOU^ lit domi tlit Itatelui^ilitsr 
to SS»$ dt i*4^ porotnt end 73»a ;t l»t6 poretnt m&pwHtlvAf 
(TaKdftsii and |S}« iiOweir o(»io«ntr«tioiio of «ll tlio thsmm 
islitfitosto«&i«i»te w^m slightly iowi «fiec^i«» Wov thtotftpo* 
«t a oonotntratiQO of lOOO pi»* bitcOiaibiUt^ of ogga ittoDvMiod 
fMB 0»0 poiroMit to |»a ^ 0*44 itoroittt %MXm nitli OMtofm and 
iMriHpa tcoatMiata* i t want upto $8«7 ± x*aB paroatit «nd 
79«1 <t U22 parottnt xoanwotiirolf* Z»oiNHr oooeaatvation of 
too pm» i» oaaa of tMotapa siaidad ii«3 ;t 0*89 pareaat hktdtx 
iMXa natapa wd hmpm at tha aanta oone^itvatiQO, alioifad tlia 
liat^MtoiXitr «• Hlah aa 48,9 t^ 1*3« paroant imA 92*9 i; 0.47 
pafloant laiwaotivaly* 
UmAt aMivad adaxta of quiaai pjpjma fatiqma INNM 
•ia>iaetad to idi«»Oiftafiiiaatioii, Aa bafof«# tlia e)it»ieala luad 
for thla pii«poao naft tMotopa* watopa mA hwipa* vopao of 
b' j 
•itlMV ami wfm <9oll«et«d «t imdon ixam •feoc9( cnltuvM «ad 
iMiiw allow«4 to «iMicgtt a«par»%«3.7 in eavd l>e«cd e«g«c alnilar 
to tbo«e asaertboa liy Craig and Vtoat«bar (196$) for al&olo 
pair oeoaMs ia .JMidoa aogyytei» Tblvtey popao not* sXlowtia to 
«B«ffg« i>^  <"^ 4i eagro and tlia a«x of aidtidta ma «a<dMKisK«<3 aoon 
aft«v «RaKg«iiioa« thm nmilf mumtgrnd adtdta %i««a atasvad for 
12 tiouffa «9id ifova, tliaii^pxoviaaai nitli to paveant a^aoiia aolution 
of gloooaa minad %«ith aitbor of tha tlista dhtftoataxiitfita l a 
dlffaiant oonoantrationa* aoadcad in ootton i^ ada* irtiaft tba 
oliaBtostaviI«at«ao«lcaA paAB ^mm i a f t for 30 lioara* i t vaa founa 
tliat ttka adtalta raoaiving thlotei»a traatitant %iaxia urnabia to 
iasr aiqr «0g* thiotai>a««ii3«id jpada nara* ttoatwfofa* la&da 
avaiiaftiia to tha aaulta otilsr for Id hoara vhlia for tlia otiiar 
two ol)aBio«taffi3.aiit0# tha pexiod of traafe»int wmmixmA 30 henra* 
for tha anna laaaon* tha eonotfitr^lott of thlofcapa «aa raducad 
froai iOO piM and 200 pfai to 3S pim lOd 50 pfn caapaotimiJLy* 
For watopa and hampa traatnanta* tha oonoaatrationa uaad iiara 
100 ppi and 200 ppi* tha ataciif«it oontaifiiiig glii,m§m pads 
vara raplaoad aftar atvaiy * hoiira in aac3i eaaa ao aa to avoid 
tha poaaibia inoraaao in tha omoaotration of dh«aoatariXanta 
aa a raaiat of wator avaponticn* Ab tha and of traatnant pa«iod# 
tihainoataiilant««ii3iid giuooaa pada %mm rap3.aoad hjr ugoal gluceaa 
pads for furthar faadlag* ta«to aax una thua traatad aaparat^y 
and tsgOB»— in diffarant disaeticna vara Mada» for oadh 
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oooc9«iitntiaii of ail HJurn olMffi08t«yiX«nttt# thm crosaM nadi 
«««• 'nmatiia fisiiiaXtts X Momai Mal«a« JiomBl Vnial«a x Traatiid 
«e]L«s aii<l Treated r«Ba3l«s X Treated Males* Sesides these 
aroaaea* oontrdla vase aleo oeoaaed uaii^ r nomal fenalea anA 
noxnal malea* Zn eacdi eroaa* 29 females nere cQh«S>ited with 
25 malea* on the foacth d«r « ' their eohahiticn* mosqiaitoea 
of eaeh esoaa nara providea a ain^e blood meal froa an 
iaiacibiXiaad albino ffrnt* Collection of egg^rafta from ead) 
cross started fonr days after the blood meal and continued 
for tba next elgbt daya in ordknr to give a safe margin for 
dteliaared ovipoaition* i f ansr* I t ia intereatlng to note that 
the niinibe» of egg«rafta obtained from the various eroaaea 
varied remaxSeably* Only 20 egg»rafta went randcxnly analyaed 
from the crosaes %ihidi prodaeed more than 20 egg-rafts* ('here 
a particular eroaa yielded lesa than 20 egg->rafts« all of tham 
iiere need for eatimation of reproductive potential* The egg» 
rafta obtained from eacSi croaa were flooded i«ith vater for 
hatching aeimrately and tha eggs vera obaerved under the 
binocular^ three day a after ovipositien* the total n«aft>er of 
hatched and unhatehed eggs vas recorded* Dtaesjbryenated egga« 
i f preaent* weie not indudad in the data* 
a* feouad&tya 
Tables 16, 17 and 18 p r e s e n t t h e effexdss. ofi thiotiBpa,* 
mete pa and liempa on the f ecund i ty of a d u l t s of Culey fii p iens 
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f>tig»n«» IAMKI iMiwly tfMivg«A i4u3.%« i«»t» f«A on ehimoflit«ri].aii1u 
nijHia gXttoostt* The aata indicftt* thm notft avviim •ff^et on 
f«oaiidity nM that of t!ilol»|»* elthoiiifli t l i i * pavtlcMltur 
dtmaoatrnvilmt^ irui gl^mm i a ooBparativwly loi«»r eonoeatratiaits 
than ik«ti^ p« «iKi tunica* tk>v«ovwr* tlw darotion of tniatflMnt« 
12 he»t» for thiotopa« w a fwidili ah&ctar than tbat of laatapa 
end b«npa iiNuEia i t «aa givan for 30 lioi>ra« 
l\or vXX tba thraa elMBdeala# eroaaaa batnoan traataA 
fanalas ena nomal. nalaa ahonaS a draatie raductlon In faeuaaiity* 
TMotapa traatad fataalaa satad lAtli Boaial. «alaa# |>rodaoad 
il3*6 i i 10*68 tftd $i«2 dt 4*02 ogga ptr famala at 2S fpa cod 
SO sm eoneantratiana raapaetiinaly aa aga&aat 201*7 ^ 2*92 agga 
par oontroi f^Mala* Matapa traatad fenalaa gava 120*7 ± 6*10 
and 79*5 X ^•^ «99* pov f«nalo at tha eonoaotration of 100 ppn 
and 200 pf3» raapaotlvaly aa againat 201*8 ± 3*i9 agga par 
faaiala of tlia oontrol group* fi«Mlaa tcaatad with banpa# wlian 
ailowad to »at« %fit1i nomal aialaa* ylaldad 201*8 x 3*i^ «nd 
194*4 ±3*40 agga par fanaia at 100 piai and 200 ptai eoooantrationa 
laapaetlvaly* 
Kalaa traatad w&th aagr of tlia tliraa clMnootarUaata at 
any oonoantratlon d&d not liavo wndi inpaet on tlia faoondity of 
fanaloa* Howal ftnalaa wlian natad with thlotapa tswatad aialaa# 
daiioaitad 201*2 Jt, 3*04 t»d 199*4 ± 2*S agga par fanaia at 
71 
as WP* «ad sa pfiR ooncMOtimtioii* cwspvetivittly. nmsmti^ tmnAmm 
^Am •«t»d idtli ««ittiMi tVMtttai na«(i« yi«l.dtod 197*<I jt S*^ ^ an^ 
i90*S ^ 2*93 «09» p&g twmXm «t tli» «an«tiitfmtiQfKi oS iOO SV^  
«na 300 jppi fiMgp«ettviiaiy« ffmr «la» exp«Mii nitli Iwipft teiwit^a 
IM1*«# tllMHi VMlumi ii«»i 20l»8 ^ 3*36 mitf I94.4 i^  3»40 «B«» 
p«r tmmXm* Ml tliM« fi&««i gMiiitwiift piif»U«l to tli» owitiol 
man** ^Mtih wtmstA txm aoi«7 jt 2*92 to 301*8 jt )«1^ •90« 
nixod food* yi«ldid slaost tlio wmm l «v^ of foooadHqr *• 
£«aMliw« At 2S vsm oQ«iotittc»ti«it# tlao f ooiiwiitar oiio t^oim to 
tft»7 ± 12*0S «gg» por f«Milo «• ooniNUMdi to 201«7 ±2*92 oggs 
jpor foRittlo for tbo oQBtiol gxmji^m M tMo oonomtivtioii* i t 
VM dbsorvod tli^ t^ 4i. pore«»t f onalosbeciiao infoeund and onlf 
Si porcMBt of th«n o«lpo«ltoa» At SO |»i»i eonoantraitioQt tlio 
•ffoet w«« nogo proocHinood tfid tmam&itf amo down to 
4i«t t 7*74 o99» POiF f«R«klo* Again* i t vwi notiood th«t only 
3S ptroant of tli« f«ialo« laid oggs* for notops* «xo««os 
botwwm tMi^ tod f«it«l«i md ti««tod nialos. ]l«ld»d 122*7 i; 6*01 
and 7i*2 ± 4*18 oggf« por fanalo at eonoaRtrationa of lOO pm 
and 300 vfii raapootiiroly «• againat 301*8 t, 2*19 099« Ptat faualo 
12 
tog tht oootrol** Mtnpft did not 0mm msah cwtecU.«i in 
ttm RiiBdMr of ciggs d«pogit«d bgr the f«Hitti«it« f«eiHi(3it:r IMIM* 
mis only sl&glitly Xowtr than that o£ tii* «aat«oil. i«maXtm» 
At th* 430ii«tatratio«i« of lOO |ifn audi 200 £i)i»« tlio mmm nuainnr 
of oggs p9t faaalo vft« 193*4 i: 3«2S m& i87«6 jt 2*43 
»i9peetiv«l.y «• aQslogt 201*d ^ 2*73 for t)Mi eooteoS, foaalos* 
Zt ira« till* ol»«osvitd t3)at «3l^ €Mig]} both ttioso «liiiiiioais« 
amitmpm and limpa* cwSo^d fo<Aiadlty to irafyiag deg»ttt0» thosr 
did not ttignifiesntly intptt&r tlw ovipositlon rsto end all. tho 
isigorgod ffl3ial«» dopoi^tod Ggg«>£Bft« in a »ofe or Xo&a nomal 
wasr* 
b* PartiUtyt 
Iba m«iilt» of tho offoet cm liatehaibUity of oggs aftor 
tbo adults vase f«d on di«BOfrt«ril«nt.4iljcad glUGOaa* aro 
amnacittad in tabiasi!»« 20 «nd 21 for thiot«pa» inatape and 
binpa foapoetivalsr* i>ata ara in^eativa tbat faading of aduita 
on « t^Meatagll.attt«MiMid food bad a eonaidorvbXo advaraa offoet 
on tba batcbability of ogga* Tbiotapa and MMitapa nam found 
almoat o<|iaaliy good in tbair atariiising affa<A* Tba 
ataiiiiaiag eapacAty of both tba dhanoatoiilanta una* bonavar* 
MttfAi Aoxa yaanaunoad tbcoiti^ »aioa tban tbcoagb ftnaloa* 
fiatcdiability of agga itom tba f anaioa* traatad nltb any of tba 
two ciMMoatariiaata and inaaninatad by noxttal «el.aa# daidLinad 
73 
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•igalfioiAtly* mth thlot«|>«« i t omm down to 36«7 i: 3»ta 
psretnt «t « <fQQotatr«tioii «f 2S pf» ona to 33*3 jt 3 * ^ pmeiamt 
«t SO pfM oonotntvstioiif \Mlm lietepe bsoii^ Jhl: ao«D tlis peroaBt 
hitteii to 32*6 jfe i«07 «t « ecNdomtration of 100 pm «na 
24»S i^  a*lf at 200 ipi cnaotntretlon* The c/ttmr dtmme^mtHvak 
hmtpA, «9MIX« 80»4 S 0*66 i>«ro«ftt ana 70«i ;t 0«77 povofiit of 
tlio OOKIS ti«^1i«d «t 100 j^» itfid 200 ppi c»9p«cstlirttl7* c«auo*d 
ttio liatdialbiUtsr o£ iiggt fsoM tcwatoa iemeXm only tUgtitly* 
I^he «og« ototeiii«a team tiMi croeses bwtiMMiii troat^a 
males and normel imales* sliowod a xtamac3sQl»ly 8«v«ffo eidiictioii 
in hatclifibilltsr* 1%lotc^ p« i^d laetepa «pp«ae«a «iaally •£!ec^va* 
Tlilotopa birought dona tho tiataud^lity to 13*2 x 0*82 pwroent 
ana 0«7S ± 0«27 pcrotiit at tli« ooacsaotratiaoa of 29 ppi ana 
SO Pitt vaapaetivaiy, ^itmmmB* tmtmp^^ eho e^d a almilav cvtattotion 
in hatohability lay bringing ao«iA tha paroent batch to 6*9 £. 0*69 
ana 0«23 ± 0«07 at lOO ]^pm ana 200 ppt coneentrationa sraapactivtly 
Again biaipa waa founa tha laaat affeetlva* I t could not saaitoa 
tbt hat^ bayona 47»4 ± l«01 pcroant ana 26*3 t Ull porcant 
at 100 Pitt ana 200 ppi eonoantri^ans vaapaetivaly* 
nana of tba ogga cbtainad feon croaaaa ^oio both aanaa 
baa baan faa 00 tbiotap».4iiiiaa fooa* batdhaa. fbia naa txua 
fov botb eonomtrationa uaaa i»a** 2S pjpn ana SO pgm vMLdk 
ptmwA a^^ally affaotivv ana vaaueaa tba bat^iibility to mro 
77 
p«re«ttt tteMfegr iaAidliig ^acm^^tm «t«fiXitar« ttm mem ym» 
Qb8«rv9d for n«tfpa Imt «t blglicr ooaiomtmtiaitm of 100 pfii 
and 300 ppa^ Bmpa* as eompaxod to tMefcop* and natopa* aid 
noe appoar to bo aa offootlira* toot at i l l i t was aSblo to 
indaoe a high dagvoa of atofility hsr briaging domi tha 
hataiobiXitsr to 40*3 jfc 2»01 ponsant and 4«» ± 0*74 poroant 
at 100 fgpn and 200 i^m coapoe^valy (Tviblo 31) • 
4* A«—•w>aot of tho optiwuw doaa. aiawdOBl and ataoo for 
<aHWoat»illi«atiom 
tha caaulta pvaaantod ao far ragardiog tha atorilont 
activity of thiotopat laotapa and faampa on lanrao* papao m»A 
adolta of oalmt pipiaoa fatigena* cdLoarlF indicato* thiotopa 
to be tha most ad!f aetiva (Figuraa 6* 7 end 8) • Xt indnead 
almoat conpilatio ataxility in aalaa nhaQ papaa vara traatad 
at 1000 ppn coooantration for 36 hoora* FaadJAg of adolt 
moa^toaa on aMnoatarilant«iiilaeid food alao yioldad good and 
aooouraging vaaulta hut tha handling of adult noaqeuiitoaa f6r 
•taflliaation %ma foiand tmt^ »os» difficult than that of pupaa* 
Baaidaa* nanr batchaa of papao »tQr ba stoeiliaad naing tha 
aaaa staxilant aoauticn. On th« othar htfid* a lot of annieai 
ia naatad in faadinti of adixlta* i;uiothar advantaga of piqpal 
traataaant i s tha tina fa«rt:or« starility om ba inAioad in a 
eonparativ^y ahortor pariod of traalaiaot* Pupal tvaatMaat* 
T\-^03 
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%te« Mquixing «iall«r tipmemg ].«M laaltmmtt mcUtdjBl* «ad 
tliM# la tmdti aioftt eoiivttfii«nt «iid •oonomieal than stodUBlno 
tlM adulta. 71ii0t«s>*# w s^^  vdsiiBisfeefsd for 30 hours «t 
pt:qpal «tag« # wk» wULm to ittano* al>oat 99 porotot stsvilitsr 
in ttal«« ftt 1000 ppft QOoottntfttticMi (T«M« |3U tvials IMM 
flMKlt to cot tfliojrt tUo I0119 |)o«iod of 30 lioainr Iqr xaiaing 
the oonotBtratiofi fcon lOOO p|» to 6000 i^ii* 
$&tB of SO* nmAy menXt9& malm papmm wtxo ooiioetaia 
f loai the colony «ad Ummtmai in 6000 pia eona«Btc«tiaii of 
thiotopa eoltitioo for U 2« I •&& 4 hours, iHamg woro thon 
ceeioved from tho solution, cinovd thoroughly with w^tor m^ 
ollowoA to ««or9«« fho3f «^ro ttitmt§uA for thoir mm. ooon 
«f tor mmsgeacmm CTOMOO «ptri moao usittg 2S trostod »el«8 and 
2S nomal fMosloo for mms^ troafemont* Parallol eontrol 
oKOoooo tforo ciliO m«kat using nojoBsl ewocioitoos onaor idsntiesl 
oonaitioos* h hlooa SMsl wm ssrvod to s l l of thsn on fourth 
asy of thoir oohal>ition« IWonfey ogg^rafts oollootod fioM mmflU 
cross wsrs usoA for tho sssossnoot of foouadity «n4 hstaishili^« 
oorrsetsd storility «sis osleulstod using tih« fonanls givon 
ooidior (Chtfi>orlain, 1M2)* 
sffsot of thiotopo on tho foouaditar of nonud f«iaios 
nstod nith mslos trsstsA «t puptX stsgo with «000 pfai 
oQBosntrskion for l# 3# i #ia 4 hours* i s prssontod in tiblo 32* 
S5 
Ttd>lm a3« WmmtOitf of iiosM«i trnttlmm f»at«a idtli maXm* 
0t«illis«ai with §000 p|M tMa<iis»a fov Vttfying 
p««iods of tiMo fit papal, s^tg** 
laaratioo of 
f in liour*) 
mgs a«pOflit«d* 
taitA 
mmmmfmmmiimimmmimmmimmmmmHmm 
nmm Ran9« 
•IHBIWrtMMIMn 
OfM 
YllO 
rotur 
OOBlUEOil 
4060 
405S 
4044 
3943 
303*4 Jt 2*84 
303*7 Z 3»«0 
303*3 ± 3*77 
197*3 Jt 3*07 
304*3 X 3*70 
183 * 337 
183 « 33i 
200 • 334 
179 « 314 
184 • 337 
• d«t« b«M« «ii 30 •(NKVafta f r«« 3S f«M«i««* 
86 
X% t» dkmmx fsoM «h« <l«t« that tctt«liii«iit ttpto 9 lioiirt aftdl 
not iihoif wf iMii«i9ua»l« gwdttctioii in tli« niMlHir of t^ O* l«id 
p«9 t^muAm m& th« •••a flMdNir of Agg* dBponit«ia per ieiisl* 
«afig«a tram aoa»2 Jt 3«77 ^ 30i»4 ± 3«4e • • «g«intt a04*a ± 
3*7 «gg» pmf f«Atti« ior tlw oontrcd.** miwmmr» e miisr slioiit 
d«er»ft«i in feamditf %r«s obstrwd iffcMia tlift auretlon of 
t««at»«iit %m0 iiie»»at«(S to 4 hoiuts* tlii foouaaity of ttms^mm 
for tM» Petition of treatmvat OHM aoiio to i97«a ± 3*07 mm* 
por finttlo* 
ta2a2,o 3S |iff08«isto ^h» of foot of tMotopa on tbo 
liateh^iUty of og^* 4v!>o«lt«d tosr ooxnal fesi&los natod witli 
nalos* tro i^toA «t i«peX ctiQo nith 4000 Sfn eaoomtra^ixi for 
I* 3# 3 and 4 houra* lt«l.«« tvoetod for i hour with ttiis 
oliiBio«tocl].«iitf cttuiod « fodttctien in f o r t i u s hf bdngiim 
aoMi tiMi imtcdiidbilitar of ogga to 48*7 it l*as pmromt aa againat 
87*9 ^0.98 poreant of oontcoX groi^ Mi ini»raa«o in tlio 
diuratioo of troatiNnt farthar ionarad tlia hatehia^Xity «na 
paraant liatcli otna down to 30«i ± 0.9S pareaat «9ian tha traatnNint 
naa giiran for 3 hoiira* Thia WB roduoad to as lo«f aa 3*4 t 0#48 
pareant liatdi «!>•« tba ttaloa had baaa traatad for 3 hoara* 
Maiaa traatoft for 4 hoara «nd aHowad to iniMaiinata nomai 
faaMioa# iadnoad eompaata gtaxiUty* Nona of tha msgrn d«poaitad# 
mnn though falif wfcKynnatad» hatohoA in thia eaao« 
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ttmm* i t i s ««i4eat fCOM trf)l«s 32 and 2i that tf««taMiit 
of A«l«» at papal, ataga with 6000 asm tMatepa for 3 hoiurii* 
did not af£aet tba facsaditqr «£ aontal fmialaa Imt i t omaad 
a atasiUty aa higli aa tibmt 96 pavomt* nithcut tiaviag ^qr 
ad«araa af£eot on tha «tirwlva9L of tlia iaaacft* ttiia pavtiailar 
tcaatmaiit iiaa^ ttiaftatdxa* taikan aa tlia ataadacd and tlia aami 
waa ttaad for fiastbir ajipaxiBMMitaftioii to induoa aSuoat eoeiplata 
atesiUty tlicougli tha saiaa* 
89 
Xt i s ft iiii»t«ttir o£ eoMRKXt «iQ}«sittiiat tliat « dOMi of scm 
elitnlcaX prodacfts stsr iUty l^t vwsy aftta th« offset i « mtlMMr 
trtusltojey in tlw oonao th«t tlio inaoet cogaino i t^ fov t i l i l ^ 
iiftor tfomo tioo* tlio «uoeoiM of o ^ dbanical* Itoinnntr* «« • 
KtoxiiflBt in tho c«i«8»« |>coginina«» for tho ooiitsol of na 
inooet tlurauQli «t«siio-«)a3Lo»>tocthni<|u« MUX ioxgoly atptna upon 
tfm officftcsr ftnd ia«tiaa offocrts tlmt tlio rihilcdl proaaooo «MI 
thm f o r t i u s of t l i i^ inooeli* A lom^mlMgUxig nfcofiliaiiio offofli 
of tlio «aMMiOBi io# t]Mifofofo# vo^T aooooiosy to AoMtffo ft M9I1 
atgioo <^ i n f o f t i l i t f tluEouQli »»mmiilwm nstiiigo ni tu tlio 
f i iMiot in tlM f ioia* ttdo «&|oetiir« wqr ii«3t bo mtM^s99A i f 
tlw otoiil iaiag offoot i s loot ooon ftftor# 
tlio pomanodfigr of otoxiiitar indtiood in mOoo af tor t1iiot«|»ft 
tcofttaont ifftft di^ocnlaoa ovor tlueoo gaoooaiiivo qonotgopio 
mf^— of tho fwiftioo fto I M U OO Isr nvostod ttotingo of tho 
otoxHo ttftloo witb f »Mili bftt^Mo of aocMal irirgia f MMIOO* Al l 
oaipoxiaifito woro Oftrdod out under oft i iMl oonditions of fooAIno* 
'^^I^^^HfWB'Op ^lft^W'^^<W^I^ ^B^fO^iU W^^^^^MOT^M^S ^ K V ^ ^^Mm^^OTmF(l0ffH'^|PMK^O4R^^HM|Mft^''^^^"Ow ^O^BH|V ^W^^^W^iP w0^^ 
oagpooing botolioo of iOO aowly aoultoa ««lo tntf f ftMolo pstpoo to 
6000 ppm tldotoipft oolntiott for S heuro* Vldo troatnont indiood 
•laoot ooMploto otoxiUty l a M ^ O (T^blo 23)* stoxility IMO 
9 
eaXoHutmd lay ualng th* foxmultt gi^mn «arU«r (a)iftft>«xliilii« t9<3)« 
!• «)iti«»tioii of ^ K l ^ t y thfouqh thyte yiooagclvtt o>Blpogitioms« 
first set c»€ (o^ pweimmta nat p«rfoi»i«a «o aoto tbs 
lasting •ff^et of storilit^ in<Stto*d in nalos ov»r thmm 
consoeativ* ovipoeitions of tli« femed s^* Zn this s«t» 
40 o»o»ai^ c4.d eihsRiostairiliasd iB«i«s i#ix« eag«di togsttasr oitluwr 
iiith 40 t«o»a«y old cibtfaostoriliKod vitgin femal«s or nitb 
tho saiBo iiuiaMur of ti»d»di|f old oomsl virgin ismslos* oantrel 
orossM MHaem also mmSm ttsiag stfio nmiaMr of oomal fsmal* and 
ttala laosqoitoos* first blood naal wtm sarmd on dagr four 
of thsir eolud»ition* from mt ismol^iliaod albino rat* igg^rafts 
«oro eollootsd for tmi diys aftor tha first blood naal and 
than a saeond blood naal was t>>^ ovidad» Bgg-^rsfts laid tor tha 
nsKt tan daors aftar saooad blood «mdl* wars again eollactad* 
Lastly* anotbar* tha third blood mtal was sarvwd to all of 
tb«a aftar tba eonplation of tha s«eond ovipoaition* agi9h.rafts 
of tba third oviposition vara o»llaetad for anotbar tan dasrs* 
fwanty agg*rafts from oacb cross* f0r tba first ttio ovipositioos 
liars tisad for tbs assassswst of faeundi^ and Itertility* for 
tbt third ovipositioo* only t^xt agg^rafta fr«si aa«9t erosst ymm 
iisod for tbs Sana porpoaa* Thia was dona owing to a tasMiAeabla 
dserasM in tba rata of ovipositioo* 
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i^gults of t u t Mt of «xp«etntifit«* on tlic dnsibiUtr 
of sterility iaaitoed aftor thlotoptt tiMtntnt in nidos HM 
iigtoft in tal>i« 24 aaa figam 9« Otttft ywraol th«t in cfosM* 
botiimn tvsatod ftaiaXos and tmctod naX*** tlwm iims « 
ven«KlMdal.« and stoa^ deeowftM in fooandity «ft«r mmdb 
gottotxopie caroio of t)io foMaio* Zn fivst o«ipositioo« tlio 
moan nwOaor of ogg* pov f«Mlo imt l7a*7 iihax«a« in aaoond 
ovipositioQ* i t oMBo aono to i8a«9 aggs por feaaXo* At tha 
tMcd ovipoaition* tha faeundity fvcn tMa ^oas ifaa a« lov 
a« 103*6 aggt par fonala* A aligltt daoMMM in agg prodaetion 
vas also noticod i^ ioa nostiMil fanalos %mf oxoaaod with tsaatad 
«al«<i* Maan noobar of agga par f««ai« obtainad from tMa 
eroa» wf found to ba 200*4* i4S*8 and ii7»i in first* aaoond 
and third ovipoaition raapaotivaly* aonawar* tliaaa valnoa 
vara almost panllal to opntrol valuas (202*9* 179*3 and 
119*7 aggs par famala for tlw thrno flUiecaasivo ovipositions) 
and vxm thua not aignifio&nt* 
Hatetludbility of agga* dytainad from tha eros««i batnaon 
traatad faaulaa and traatad Maloa* naa f«iind to b« aaro paroant 
for tha first two ovipositions a» nona of tha oggs* though 
fully «al»eyonatad* hatdiad* a»wavar« this affsot on 
hatchibility 9*mmd to hava raduoad latar* as ia>out 4*1 ± 1*41 
pareant of tha sggs did hatoh fr«ni tha third oviposition. 
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Bitchatoillty of «ggs fcon nomal £«iittl«» mated iiith trMt«d 
mhXmm WM >xfcg<B«ly low M oonpftroA to tlM noxnal luitdK oC 
67.e db 0*5S poroant* BatduibUitr of agga fsoM tha ficst 
ovlpoaitioo was foimtf to b« 2*9 ± 0*98 povMiit* Vtmm 
appaaxaa to ba a oXight incaraaao in liatdh in ai^ asQUant 
ovlpoaitiooat tout tbaaa diffe»noaa trace atotiotieaily 
iaalgiiifieant* I t ia intoMating to not« that bateludblUty 
of agga fzoM oantxol fanalaa naa alao xaduoad aftar oadh 
gonottopio csreXa* t%asa valuaa for hatdMblUty of agga 
fcoB controla waxa 87.8 ± 0*55 paroaiit# 82*2 X 0*88 pacoant 
and 78*6 t 0*81 paroant for tlia firat* aaoond am thkxA 
oviposltioB r«apaoti¥iay» 
2» Sgtiin.ition of gtarllity thgorngti fjya aacoaaaiva mateingat 
Tte aaeond aat of axpariiB«ntB waa parfoanad to 
ditanaiaa tha daration of thiotapa^induoad atacility in naXoa 
by alXoidng tra«tad nalaa to mate «lth fiva oonaoeutiva fraah 
batchaa of untraatad virgin fanaiaa* In firat aaxiaa* 
40 ona^diy old ataciiisad nalaa vara oobabitad idtb 40 t«o»day 
old noxnal virgin fanaioa and vara aliOMOd to mata for a«««n 
diya* Thaaa fanaXaa nara than leplaoad by a fraab bateb of 
40 t«e»diy ol4 noraal virgin faaialaa iibo %iart again aUonad 
ona waak for nating i«itb tba •mm ouaaa in tba aanai oaga* 
Thia prooadttra oontinuaA for a total of fiva aodb natinga* 
A aiiailar oaga waa a^ ;»arata3.y nudntainad for tba oontroXa* 
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ttsiHQ uatctt«fe«4 »os<3euilto«s vlth tlie MHW mifting procwAin 
for «n idiQUoaX iwatowr of matiiiga* la mmdh ett««# tlw f«nai«« 
wam ii«|Mftr«««d fxon the ai)l«« tMtmt 9i9^tf M/wvn aior** Sfteh 
ft aliiglo biooa 
xmA fcoB an ioioobliisoai aUMlno ffat aad^A^ fMialo* vem 
kopt in •aparattt eagmi for ovlpoaitlon* tba first tytmts^ 
•gg»rafta froiii oad) Imtc^ imra eollaetad md uaod for the 
aaaosamant of hatdhaMiity* 
sinoa the same laalee more namA again md again nith 
fresh females for the fiire sueeeasiire matings* slight 
mortality nas obse«vad in sterile as vali as in noznai males 
during the course of these easperinents* seaA naies# irfisnever 
discovered* i«ere rsipiaoad fr<» mated male seserves maintained 
for the s«ne pursiose in eicaetly idsntieal oooditions as those 
for the eiQ^esimsatal cages* The nwftHir of males availi^e 
for inswinating the females ifas thus kep* constant at all 
times in all the eaiperimantal cages* 
In tha second sedLea of eipeximents* tuo batcihes of 
40 thiotepe-sterile uimiated males neie kept isolated fron 
females # one for seven days and the other batc^ for foiifte«» 
days under C|)timal conditions of feeding and temperatufe* 
Yheee nere* then allowed to mate %iith fresh batches of 
9? 
40 two»aay old nomal vlegia £«n«l«a wnpfeXmkjt* ttmst IMMW 
also aUowaa an« wt«k for mttlng affssr willed* tlw f«»iiA«« 
%mm giv«a a aingla l»lood atai* The first twon^ •{r^-'Bfta 
«ar« collaotad ana alloif«ei to h«t<ih etparatal^r for the 
aaMsaraant of hatehfil>llity« 
Rssul.ta giwk la tiSta* 2S and flgura iO pvaaant a 
eomparativa avaluatian of atilbiiity of atariXity in thlotapa* 
traatad raaX«s upto five gaoeasaiva natinga with fcaah batehaa 
of nosaal fanalaa* Tha raatUlta alao Induda the affac^ of 
tlna ois the pamanaaear of la<luoad ctarlllty* I t la evldant 
from the data that* avaa though thes« la a rmafSeaiae daccaaae 
la pareant hatch of aggs froM tha croaa batnaaa aoznal fanialea 
aad treated malaa* tha raduetloa la hatethatblllty Is almoat 
alRilXar for tha first three natlags* simllezlsr* the values 
of hatch«]»lllty for the eoatrols did aot differ slgnlfloaatlsr 
for thi first three aiatlags* The f irst matlag of ataxile 
nalas yielded 2*7 ± 0*81 pereent hatch aa agalast 87*2 t 0.S6 
pereeat hatdi for the ooatrols* thus ladudag a s tadl l ty 
of al>out 97 paroaat* After aeeoad natlag# only 2*9 ±1*06 
peroeat eggs hatelied es egalast 86*0 ± 0«5« of ooatrol hatcdi# 
glvlag al»oat the seme level of sterility aa la first matlag. 
After tha third matlag, hatc^iabllltar vas lacteased to 
4*8 ± 1»(9 peroeat* fiowever, this slight lacvease was 
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stiatigfeically inalgnifictfit ^itmn aamj^omA to thi cttsulta 
of the f i r s t two matingo* In «ui)t>»«qfu«iit aating«# ths 
hatobaibiXlty neis found xeraafictJaly ifiere«B«3 boing as Mgh 
aa 24.2 ^ 0*85 parotnt for tbt fourth mating ana 33*7 jt 1*37 
psroont after the f i f th mating* In eontrola, tho hatehabiXity 
waa found to 2>o decreasing aft«r eeeta mating but the rata 
of dficreaee was rather too eloir to indicate ai^ aignifieant 
dif ftorenoe between the veguXta of any two successive matings* 
Thia differsnoet hcwever* beoomes significant i^isn the percent 
hatch after the f i r s t meting (87*3 ± 0»S6} i s compared to 
the percent hatcdi after the f i f th mating (83«3 t. 0.6SK 
Matingiof thiotepa*sterile males* isolated froa the 
females f^r the f irs t saven days lOd fourteen disys* yicXdsd 
almost the swte level of s ter i l i ty es did the corresponding 
males of the si^ ae age in the f i r s t sexies of esQJerinsnts* 
iihers the malee had not been isolated end were allowed to 
mate from the vecy begining* Eggs obtained from the cross 
between seven^diy old unmated males end normal females gavm 
a percsnt hatcih of 3*7 it 0»92» ths perctnt hatdh from the 
some egm»group of mated males* as indicated in the second 
mating of the f irs t sexies comes to 2»9 t 1«06« simUerly* 
hetchibility of eggs cbtained from unmated and mated fourteen, 
dsy old males vas found to be 3«S ± 0*93 percent end 4*8 ± U*9 
percent respeadv^y* 
H2 
0» Hating oQmpiftltivtt»»» of tMot>p»>tg««fe«d iiial«>i 
Xn oi^ aer to vicuaIi»B the SUCCWBS of storilo-naXo-
r«I«as« conoBpt* an isiportant a«p«^ to ba oonaidevtd ia tlia 
effect of ateciXant on the aeicaal aogseasivaneea of tlie 
malea* sbotad a male XMI eo incapacitated lay the ateriXant 
that the aeamai dsive ia sedaeed or eliminated* the 
theoretical advantage of aontral fay atesiie-nale concept could 
not be realised* such a peobl«a indudaa the al>ility of t 
treated nalea to oanpete nith the nomal nalea for feealea 
aa ve i l aa the ef f eotiveneaa of the treated nalee in inducing 
• tex i l i ty in alreadtr aiated fanalee* Baeidaa* the coMparative 
catea of apaxn pcoduetion and inatadLnation oapabilitiea of 
atesi le and noxmal malea* are two other pointa of concern 
for a better undaratanding of the effeetiveneaa of ateri le 
malea after their releaae in the f ie ld . 
Different eagperimenta vera carried out to ocsmpare the 
mating ccmpetitivaneaa of thiotepa»traated malea with that 
of the normal malea* All eaqpearimenta i«ere performed under 
optimal oonditiona of feeding, temperature and lMMidity« 
s t e r i l i ^ in malea waa «i#irad by esqpoaing batchaa of aeiily 
moulted pupae to 6000 ppi thiotepa eolution for Z hocira* niia 
treatment inAaoea almost eoqctlete s ter i l i ty in males (ttfBle 23) • 
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thmm popaa wmtm t1)«n tmixnfm& item tht •lol.ution^ thoscmgiay 
rinsed in t«p wKtmt md «21oife<| to mrneg^ in eag^s* 9m 
0«x of fcvsKLy «EBOvgtta adults vaa raob«dc«d soon aftar 
aotas^noa* 
l» Mttin^ etoilityt 
Znvaatigationa nasa nada to not* tbo mating affidancy 
of thiotapa^tflaatad malaa in oampatition vitli 1 ^ noma! 
naiaa for f«Kaa.aa» l^antyfiva« t%fO»diQr old nox»ai vlxgin 
f^Balaa ipara eagad togatliar idtb atacilisad and nomai aaiaa 
in diffOfant ratios* Malaa «ava ralaaaad into tlia eaga ana 
diOr aaiiiar than tlie fanaiaa ao that thagr could oriant 
thcfsaalvaa to tha caga anidronmant* fbay vara fad on 20 pareant 
glvcoaa solution for thraa diora an4 on fourth day of thair 
oohabitian* follonad by a starvation paried of 12 hours^ blood 
naal from an albino rat %ias sarvad for tha fanalaa* t i n t 
20 agg*rafts frosi aae3i earoas vara eollaotad tfid aadh agg-raft 
was floodad saparataly with iiatar for tha assassnant of 
hatehability, Paroant hatch of aaA agg^iaft una oalcnlatad 
aaparataly* Viability of aggs was usad aa an indax to sating 
suooass* Assuning both typas of aalaa (traatad and nomal) 
to ba aqpially coapatitiira# aaipaatad valnaa of starility nafa 
ealeulatad according to tha ratios of traatad and noxsial nalas 
in tha eagas (Qrovar and Ul la i t 1970)* oosipatanaa of traatad 
lOi 
mXmm nas ia«aattx«d br aoap«ciiig tba tibtwevad v«l««» of 
Bt«niity ndth th« cia;Hiet«ai iraltttts, ISbm WtMmwXm of tbio 
mothod «M tliAilttr to that of JMShtfdL (1964) fOff as«ossia9 
tbo mating eQapotitivoiiomi of tbo adulta of yOlloir iavira 
nitli tho nomtA oiioa in jwlaa yofigptf* aa givon beiowi 
Hoxnal. 0 J^*^ --^ ^ 
^ ]^ - Homal Q Q miMi—iiiniiw fa pxogoBQf 
!• iiate!hid>iUi^ vaxgr 3>ow# ali»ilar to tliat 
obaoKVoa eaiiiart aftor Inafnlnation b^ 
tvaatad aaloa t 
. . .^ matod with tcoataa nalaa* 
2, ^ttcai^iUty blglh, eanparibla to that 
<abaorvoS aftar taaanination hy noisaal 
MaXoa (Oontxol osoaa) i 
„^^ ««l»Bd mdltb nosMol maloa* 
3« BatdiablUty in botwaan tha firat two 
ibovo t 
...^ aatad nitb botb troatod and no0Bal, melooi 
Ttt>lo 2§ pcaaonta tha vaaulta of tboaa ojquajrtoants 
«tt atat&ng ibllity of thiotB|>o»t«aatod auaoa aa oonpaMd to 
nowaX naloa. Xn all exoaaoa nitb diffovant ratios of troatod 
nalaa and non«l »alo»« tba actual atoxiUl^ iiaa aiwiqra found 
•lighUy Mghar tb#i th« aiqpactad valuoa* Zt indicatoa that 
ehaatoatoxilinad «alaa novo not iuat oqptallr oeaqpoUtivo Imt 
did battor than tha noaaal aialaa* Sn tho ofoaa* whaxo noiKal 
favaloa nofo aUowad to aato with noffial. »alaa only (Croaa No,!)* 
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thtt •gg.rftfta g«vtt a total batch oC 88,3 paiMfit in tha batelw 
rang* of 8i • 100 pwmat* In thm othar ecoaa (Mo,2)» whan 
nooBal faaialaa \mf eroaaad ^th tvaatad f&a2«a# tha total 
hatch vaa toimA to toa 3*S parctnt* and tha ha(tehii»ility for 
Inaividual cafta iraxiad vithin the ranga of o « i6 parovnt* 
in tha eampatltlva croaa* iihara noxnal nalaa and txaatad 
naias vf glvan a^al ^iiportunitsr to «ata with oocnal fanaloa 
(ccoaa sio«3>« tha parcaot hatai for alX tha agg-rafta cMa 
to 43*3 thaxalqr iadadLng a ataciXitr of 57*8 paccant aa against 
the a)Q9«etad valua of SS*0 paroiat* Foxtyfiva pareant of 
tha agg-rafta fx«Bi thia csoaa ahonad a hatdwranga of 0 » 10 
paccmtt S paxoant of tha agg»rafta fall within tha 21 « 40 
paroant vaoga of hatehabilitar* 10 pareant of tha agg<»rafta 
gava a hatdwranga of 6i « 80 paroant* Whila in tha Vbmainlng 
40 pareant agg-rafta hatdidbilit^r variad t>at«aan 81 « 100 
pareant. Hhan tha ratio of traatad naloa to noxmal aaliMi 
in tha eago waa 3tl# tha faMalaa yialdad a ctarility of 
71.S pareant aa againat tha a^paetad value of 69 parotnt* 
In tha other eroae (No.S) # iihare tha ratio batwaan treated 
nalea and noxMal malea %nm revaraed* the cbaarvad atarility 
47,3 percent naa again found higher than the eaqpeeted 
a ter i l i^ of 40 pareant* liien the ratio beti«een traatad 
and noxAal maiea i»ae ae high aa Stl (Croaa Mo«f}« the total 
hatd) of eggs nee 13*4 pareent ahowing a aterility aa hif^ 
107 
an 87«6 p«ro«tit *g«ifi«t tli« mtprntftmA •terUity of 89.0 p«raiiit, 
Multipltt iBtttinoa i« an •stiMiahad plMnoMiiiaii for most 
of the gvnora in taoaquitOM* tliat tho finaloa of aodao aagyptJ 
allowed c«i)«at«a eopulatioos* haa baan obaawad hsr Aotb (1948)* 
Dina «t al* (1964) and Adhtfsi (1964)« ttim mmm ammm to b« 
tctto for jSttJLlK pipi«ft» oonpiax* l^ qporlmanta va«a planaod 
to atuaar tha «f f act of aaqitantial Rtatiaga by noxmal ana 
thiotepflNtraatod malos on tha fartil ity of noxaial fiRial«a« 
Z^Mlsty 2»day old no»al fanalos \mm rclaaaod in a 
cage witli 1S0« l«dqf <Ad aaloa* four audi oi^aa vara oati^liBhadi 
iwo of tlia cagaa eontainad only aitber tba nomaX naloa or 
traetad nalaa for copaatad amtinga yidlm in tba otbar tuo* 
tba mating aoq a^noa by tba noxnal and traatad maloa una altarad 
on a raeiproeal baaia* Zn awiiy oaao# tba italoa «ara alloned 
34 boura for ooipulation and nam than rajpilaoad by other mala* 
of tba deaired type tot a atoilar paxiod* *X> the and of tba 
aooOQd mating period* the malaa ware ranovad from tba cagaa 
and tba f imialas of aadi croaa ware given a aingla blood meal 
from an iamfibiliaed albino rat, firat 20 agg^rafta froH oaah 
croaa ware eollaotad and aacb raft waa flooded aaparataly for 
tba aaaeaffiant of fertility* 
J O S 
R««ata of the •acp«rln«at0 9Jf mxmmximtd in tiSbl* 27« 
Data r«v»al that MmsmmttA nstinga did not affect tha facundlt^r 
or hatc^itolilty of «gga «• coapacad to eiiigla matinga i^ iaa 
tho eroaaaa batiioaa nomtX r«»alaa and VomtX Nalaa and thoao 
botfiaan tlm HomeX Faaiaiaa and Tftaatad Malaa as« oonaidaipad 
0Opaffat«iy« Im ecoaa Ho« | vhaB tltia nomal f«nal«a naso 
aXilowad fepeatad natinoe with noxoial flial«»« tha paromt hatdi 
of tha osrga cmm oot to bo 67«3* similarly* for tha eroaa 
No* 2 i^ ian tha noBRai fanail^a iiora giiFon Oftpoxtoiiitar for 
repoatod matinga with tha traated iBaXaa# tha paroaat hatdi 
of tha agga waa found to ha 2»A« fic^h thasa flguraa on 
hatd iab i l i^ art ooiqpaniSt>le to the casulta obtained from 
aaxlier eroaaaa and aicparlnaata i ^ r a rapaatad satinga ^lara 
not anaured (T^abla 23) • Xn tha esqpaxiiQaftt %(here nomal i&aioa 
wera givan tha f i r« t O|^>ortimity for mating vi^ tiocaal. fanaiaa 
followed hy a ^la&oa to the treated malea ttxe isatiog with 
the aaiBe faealea (Croaa iio«3)# the peroant hatai of the egga 
%faa €9«8« iQMii thia tm^imne* wm» raveraed and tha treated 
Malea ware the f i r a t to tsate with norRsl feaelea (croaa i»o*4)* 
the peroant hatdi of 2i«2 waa aignifiemitly loner* l a f i ra t 
eroaa« \^mtm only aoiaial auilea were uaed for repeated natinga* 
a l l the eggnrafta ahowed a hat<l) range of 81 » lOO^-peroint* 
Xa tha eaeond eroaa where only treated nalea weie uaed for 
repeated aatinga* hatehid»ili>y for a l l the egsKrat'«a varied 
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witbia 0 •» 10 psrotnt* Za the other tvo caeottam** i ^ r « th* 
£eiBal«8 IMPS fir«t tlloiieA to iii«(to f^itb oam typ* of malo* 
foXIowod by tlw oth«r r^p«* JDii«ult« ^mtm ^ t o diiffefont 
£som the mxiior two orosMui* Zn OTOM So*a« 60 p^rotnt 
of the egg^iifts had hetc^ia^iUity h«ti««en 81 m lOO pocoont, 
20 pototcit ogg^rafta f«ll ifithin tho 61 m 80 poroant rsngo* 
10 porotnt m99mruj£ta bttlooged to the hftteti rwigm of 41 «» 60 
poroant and the r«uiiiiing 10 p«£e«nt w»co in th« 0 « 10 poro«iit 
h«tch nag** In the «aoipcoc»l cro9« (8o«4)» 4S p«r««at 
•g9»ffa2t8 govo 0 • 10 poroiut h«teh« 2S p«re«iit oggMriifts 
bolooged to 11 » 20 pero^nt h«tdh range* IS poroant fall la 
tha catagory of 21 « 40 pareant hatch tihlla only 10 paroaot 
ahowad hatehability In tha raogo of t i • lOO paroant* 
Zf hatehabillty i® tha iadox of induoad atarility* 
a comparlaon of tha raaga nithlii ubicdi hatc^iahility variad 
for moat of tha agg^rafta« providaa a faaaihla nathod for 
tha aaaaatfBtfit of niatliig eoiipotaiiea of tha noxoal and traated 
nalaa* Batdbabilii^ of agg^rafta in oroaa Ho,a indieataa 
that 60 pareant fanalaa i«ara fastiliaad hy noaial ««laa only 
and 10 paroant of tha faKalaa -wmm fartlllaad hy traatad «alaa 
only, Ramalning fanalaa dapoaitad agga giving intaciMidiata 
hatd) tharshy indicating laultipla fartiliaation by both tha 
traatad and n^aial »alo»* In croaa No* 4* i t aaa»a prol>atola 
that 46 paroittt agg*rafta vara faitiliaad only by traatad 
JI I 
«al«« and 10 p9tomat hjt nom^X ««1«« mUfm ^ a i n w i n t n g 
45 pmzo&nt of «ggb.r«ft« altmrnd UktmximdkmtB htltdb 9«fV««Iiti9 
that both nemal aAA stttxiltt BI«1«S hod •€£cetivw matin^v to 
vacsriim d»o«e«s« Zt la «vldaiit f i;am tha data that in aadb 
one of tha two croaaaa* 10 parcsant of tha famalaa nam 
laaaminatad axea.iaalval7 toy tha apama of tha aaeona iB«tiiio« 
^iaoa audi typa of faaaSLaa waxw fomia in both croasaa and 
in aqiual fvaqpianqf* i t ia probibla that dna to aoma bahavlorai 
or lAiyaiological diffaxanoaa tsom tha «iaat» thaaa ftftalaa 
vara not raa^jr to ec^pulata for tha f i r a t 24 houm* la thia 
aituationt tha aaoood eiatiaig aiqpaare to tm the f i r s t matinf 
for thtniw 1!ha faoaiae from aadi oroaa ahoved olmoet tha aamo 
laval of facimdi^ irroi^paetiva of this natiag 0a({uanoa* 
3* «f t f of f»pf|« pyodttctipa jod ia^wpiinftticai 0|a?i^ <f^ tyt 
canparativa atudiaa on tha rata of epttm pro^ct im 
and inavKiaation eapadt^r of thiotapa^tipaatad maXaa and nosaal 
^"^^^ ^ Ottlaac pipiana fatigana vara undartalcc i^* Vorty» l»daar 
old atarila laalaa* which had pcavioitaly bean trastad %fith 
6000 piai thiotapa for thraa houra at pupal ata0a# nara eohabltad 
ifith 240« tifOMSaor odd nosaial virgin famalaa in a ratio of 
1 Mala t 6 FaRalaa* Yhay vara allowad 48 houra for mating 
and than tha a^laa vem tranafarced to anothar oaga eoataining 
a fraah batch of nomal vicgln fanalaa 2or anothar 48 houra* 
1 1 2 
tim pxom^m va« npmatm^ four tim9a 00 th«t tli* »«!•• gofc 
fiv« opportiinltlM Q£ mating with £s«sh bat(di«» of ttmtXm* 
zaAntieal otmttdla wtf wX&o iii«te usiiiQ ttm mmm wai^ms of 
noxnai naios aiKS adapting aiiniiar prootdttiw* for oadh bat«ii« 
a pariod of 46 hours %m« givon for eosMlation ana a ratio 
of 1 Nalo 8 6 fcnaioa %ma naintained throtsghoot the ontirt 
mtperimoat* At the ond of oadh aating poriod aiiowed* S to 
10 males and 25 f ooiaies f roe aadh group* tisre randoniy 
collected ond dissected in noxmal saline so as to examino 
the presence of spent in testes i^d seminal vesicles of males 
and in th(s spo>^«tbecae of the females* hy mounting the fresh 
tissues in Ringer* s solution* Hesuits frcm eacSi cross* in 
texms of percentage were recorded regularly for the test as 
well as the control groups* 
T8S>le 26 presents a coo^arative account of the rate 
of spem production and inssmination capacity of sterile and 
noxmal males of ^siJOk J2&i2ilOft faUgflill* ^^e of speim 
production of these males wms datemined diieetly hy reeoiding 
the presence of ttprnxmrn in testes and sffninal vesielos* 
i4)ereas the presence of spesme in spesraathsoae of fenudes 
was taken as the criterion for the epfsulation and inssminifeion 
csPftOity Of the males* 
1 I 
« 
i 
'Is 
e CIS 
t 
i .0 
3 I 
m 
IIS 
111 
lis 
III I 
f 4» t 9 M 
t 
I I 
•a 
• 
:1 
s 
fit I 
II 
go* I 
I 
o 
1 | 8 
^8 
a 
8 
s * « 3 9 S 
S 8 « « 
§ I I S 8 
S S Si IS ^ 
•>4 
§ § § § g s s s s s 
r^ S^^ I r^ ^ ^ ^ ^ 
8 S § S 
I 
i "51? ^|r -s^ 
u n "3%« 
m 
s s • 
t n II1^ 
9 » 
8 S 2 8 s 
t i I 
£ « S 
f t 
88 
II 
I I 
Kcf 
J i 3 
1,4 
Dis»«otioii Of ttm »ai«s ailioiMd t)iftt in bolilt* noxnal. 
gad •t«rii« 99oap»0 0pm»a «•«• pwmmt in t#stMt oC tih« 
naXvs •¥•» sftcv mtfasr o^oytiuiitivv o£ amtlng uith tfat 
fenial«ii» Za cmm of flt«eU« «al««# lioif»iniJr« the MRiia«l 
v««lel«8 of some of thm* 9^gp»wx§A to tm m^voi^ of «|>«sns 
in tho oourao of gnotsosaiips m«fci»g«* siiaiiar «S>s«nott of 
«p«sia« in aosnfil mmLm* V»B a3.«» aolMia tint tfm tmk&mtJi WMK 
not mm pxonaiin<»A «• in atostio nalos* Ms«oetion« lOioiiaa 
t)mt afboat 80 p^reont of tiso atorilo »«!•• pOMWisod spoians 
after seoona laating aa againat 100 pafoant of tlia nontaS. 
malos* lM£d mating oi^stonil^ bronglit aoim tlia amOmM 
of Biaiaa iiith upaima in aaninal. vaciclaa to SO pageant in 
ease of atarila naioa m* againat 100 parptat of tiia aotmai 
naiaa« "^mtm mem m fagtliar tadnotioii in tha nmsibar of me3m» 
ifith apaxma dujcing aiil»aa^»ant mating opportunitiae imd aftav 
tlia fifth eiroaa had baaii nada* only SO paffesant oi atariia 
naiaa iiace found to poaaaaa apMBfta in tliaiv aaminai vaaicaaa 
aa againat 60 paroant of tlia aonial mal-oa of tlia mmm 
oatagoxy. 
Aaanita obtained by tha diaaacfeion of gappoaadXy mated 
faaiaXaa of aadi group* ravaaied that tha rata of iaaamiaation 
during tha firat few matiaga naa <|aita high f«r both typaa 
of maiaa but gradaaXiy daeraaaad in aubaa^ant matiaga* Tha 
M m. 
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abmmk09 of vptacm in the (ip«m«tb«c«« y»m mom peonaonotA 
in thOM fefsaX«8 iibicSi had th« oppoctunity to iBiitm vitli 
•t«riitt nalM* Dnxlng Uui first e(^il>iti«i# both typ«t of 
aelM ine«ninat«d alftout 68 parcsaat f«s«l««* In tba Mcond 
mating opportimitF oniy 60 p«voant of tlia f^iaiaa naxa fiXlad 
witb tlie apama of tha atafila ataiaa aa againat 64 ftarcant 
of tha nosmaX malaa* thivd eQ i^aabitioii vith tht atacile nolaa 
yialdad only 20 pavoant famaXaa with apaxn iadan apazmathecaa 
aa oomparad to 60 pareint apam iadm apaxnatbacaa hgr nomai 
malaa* Aftar f<wxth opportunity of mating^ thaaa vaitiaa 
further eaioa down to 12 paroant for atariia maiaa and 48 parotnt 
for noxmal maiaa« Diaaaetiona of the fanaiaa of the fifth 
batc^ ahowad tha pfmtmncm of ap»X» only in 6 paroant of tha 
famaiaa* thardby itidioating a pronoiinead laduetion in tha 
Inaanination capacity of atariia malaa* Forty percent of tha 
fanalaa inaaminatad hy nocn«l malaa in thia aariaa ahowad 
tha praaanoa of apenna in their apscMathacaa* 
SV, O X S C V S S X O f i l 
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flm pM««Bt ifO«k «•• imdsctaikin to dmtmatinm ttm 
utility ana fftasibiiity of idiMMfltosiXisiition in tbo pcineiplo 
of st«ria.#» Naio Vtctaii^ fiui for tlM o^notio eootxoi of tlio 
tropica houM nosii^ito* ,Q4fat l^ OSlSSA li^ MTiPt *^ ie*»«»m. 
lE*iio aaixidinyl eoapoan^* tMotopa en<3 aotopa ^d a 
p1io«i>hoc«iBiidii# lMnpa# ifMEo iisod to iAduoa gtofiiitgr ^ 1K^« 
•pooioa* Asixidtnyi oonpouads aro omparativoly ioM atiA>l« 
than tba ]pftio«pi»r«faia«a <aiiitli* LaBcooqpo itfid aockovoe# 1964)« 
'Om stability of thoao ooiipooads nior vaxy lAth t«npaeatBx« 
and pa. of tba aolution* Xn ail thoao aaqpociiiianta# a eonatant 
tittpojrattira of 80 it 1 ^ WM naintainad and taip wator nMoli 
liad a naasiy noatna pH was tttad «• oolirant for all tbaao 
cOianicala* Ma^ wrthaloaa* tha poaaibility of all tliaao 
ohmoatoffilanta having haooRio partially or ooaplotay dagradad 
dttsing tho traaliaanta* oan not ho rulod out* Xt ia tharafova 
psobablo that tho eonditiana of traafeaMnt night hava slightly 
vasiad dKiting th« aocpofinantation. thoao facitora #ioald 
ha takon into aeeoont whan tha losulta of thoao tciala am 
OBBparatiiNi stiidiaa on tha toxioity of tho thrao 
ehtfaicala ahov that thiotapa «aa highly toicio to all tho 
larval staooa* At a vaiy low oonemtration of 2*S ppm, i^ wn 
soeood inatar larvao iiora traatod* tha total «K»rtali^ roooxdad 
ii 7 
m^B a« Mgh as 9S% (Ttflbla i ana flguva l)« atgl^r 
eono9fitirsfcioiifl lil[« 3 PIM# HIMUI ttaad for tUm mmm lavral 
ata9« pcefvmlMd £arth»r a«««10|ttaiit ajsa ail lawaa mma mmn 
t»af oca pupation* Althouah adiraaeaS atagaa B^p»mmA to ba 
laaa guaeaptlbla, tba e«t« of laoKtalil^ %fas again iraxy Mgh 
(Tflblaa 3 and S and flgufaa 2 m^ $)« Matapa mA hmpm» 
tha othar two cthanoataciitiita liava l>aan mpostad aariiar 
to ba eoiQparatiwaly i«*« toide to thaaa iayvai inatava tliaa 
tMotapa (Khatt* 197$) • m^mwm toado affacta of tMotapa 
and tape bava aico baaa notiead on tha laxvaa of 
i^ adBa aagypti bsr ^^te (1964)» and in jtnoplialaa phaieoanaia 
'^^ Q»^ «x pipiaoa W Qafatzaft aX« (197a.>« ll^ p^a and haaai 
bawa baan xapoctad to ba <|^ta toxio to tba iarvaa of 
Ottiax pipiana fatiqana but ai>boi«ta« anethar a«lcidinyi 
ocntpoiuid* ajppaaffad Xtmm injuiiotta to tba iawaa of tba awa 
apaeiaa <»iUai and Orovwr* iMtr Oiovav md fiiliai* 19«9)» 
On tba otbar band, pnpaa ocMld eaaiat vaiy bigb oonoantratiooa 
of all tba tbxaa <dMPM>at«iiXanta uaad in ttai pxaaant woi^ 
«itbout ahOMing nn«Ai advama affaot {ttiblm S and fig«MPa 4) • 
Matapa %iaa fowind al»eat non^tosde to papaa* thiotapa and 
btMpa appaaftad oompamti^aiy Mom in|ttflotta aitbougb tbior 
oottid oauaa only 7 paroant nojrtaXitsr ulian tba oaneantiatioa 
naa aa kigb aa 3000 ppn. Bb^wciwanta lagacdiag tba toa ie i^ 
l i S 
of ia«n7 dNmiftASiXants* oonduetBd by Oteowr and Pi:il«l (1969) 
•Ad PiU^A sgiA Ojrovtr (1969) * on tim pupa* of SS&M SixAMM 
f«fcloan»« ^bovad ttpa nod ap)ioX«t« to bo ooiwtoado et lomm 
eonoantTiMLoiio iihlLo higbor oonototrtttiooa liMm 1000 pjai* 
did ciisaa •ignifio^t taotfteality* Iha a«Qa bald txua in oaao 
of biiiMil* AAilt lioaqpiitoaa of botb aaosaa* ilion fad on 
aMmoatodiant-iiiiiasd-^ttcosa aolutiooa* aurvivod vali and 
nona of «ba ds«aoat«filan%e eastaad ai^ aigoificant atortality 
(Tdila i and riguva S)« 
In ganoral tba diffacont larval iaatara# being tsba 
inmattixtt davalopMMital atagoa* tiova most «i8oaptlbl>a to tba 
toido affaota of tbaa* db^aioala* Htm pupaa# balng advanoad 
ataga of da¥alO!taant# wasa laas affaotetd tban tba larval 
inatara iM^m tba affaet was tba laaat on adulta* Tbaaa 
ragulta ata ^ t a in aeoord nitb tba asQiaetatiana* Bpmimr* 
i t ia intacaatiag to nota tbat a eriaa cxoaa affaot of 
tbiotapa and natapa on tba pxp^m and adolta vaa obaarvad 
Xn tba piaaant voxk* of tba tbraa ghoaicala* tbiotapa naa 
aoat toxie and natopa tba laaat toxio to papaa (iigura 4)» 
Tba affact naa tavwraad in eaaa of adult* wtoava matapa waa 
moat toadc and tbiotapa tba laatft of tba tbxaa anaiieala 
(figoM S>» Zt ia# aa tboogb tba affieaear of tba a^ ana dunioal 
vaciad gxaatly at diffaxant atagaa of tba lifa»carela of tba 
oxg«Eii«t« 
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KonaIiy# «1MI laWM of Qa«3t piplmm g<tiqi»« tooSc 
«3>0Qt 7*6 aaoftf fson « ^ dagr of li«td» to c««dh pspttUon* 
vadmx m»p*Kijmmt9X oonditloiit* iwiMwor* i^ wn dlffowmt 
lft«¥»l iiiMtttVs nom cmafttd in tftlnfismptk soltttian ( to «fijhl«v» 
fttosility) # tbo lamil duration wm prolonged a i^f icoat ly 
thereby incaptasing tho tina to papstion (f^ aAlo 7) • Noroovor* 
at Mghor oonoantratlons of tho aianieal* all aaoond inetar 
larvao diod ovitn bafdra attaining pupation* Loiior 
oonostttrationa* inaidta of ceuaing Mgl) mortalitar* did paxmit 
mmsr «^ tha larvaa to ocnplata impation. Ttm tlaa ta^ can 
for pupation aaamed to ba dicaetiy proportional to tlia 
eonoantration uaad* thia ratarding affaot on tha rata of 
dawlopmant \mm found gradaailF dieraasiag whan advanced 
atagaa of larvaa waca aaq?oaad to tba traatnant* fourtli 
inatar larvaa* ^ibm caarad in dhanoataxiiant soluticoa* 
ahoaad alnoat no dif f aianoa in tiisa to pupation* aoeoapt at 
vaqr high oonoantrationa* lAian ecnpaxad nith tha oontroi 
iacvea (Tal»ia 7)« tffaeta of iMtapa and haoipa on tha graiith 
rata of thaaa Xafvaa hava ai iaa^ baan laportad and tha 
raaolta ara aurpciaingiy idantieai aacaapt that tha adtion 
of thaaa two aianogtariianta waa audi ImmB aa««ra than that 
of thiotapa (Khan* 1973) • A poaaihla a^pdaoation for thia 
diffarantial affa«^ on larval davaloi«ian« and toxieitar of 
J2'} 
thtt dtm^ie^Xm iiity h% d«p«iiawi^  on tiM ralMi of paastjnitlaii 
of tlmtm oo^pouaast tli« aii««tioa of tc<MitRMiat mA probcaatlif 
«1ie apvci^o inodd of aetloa of eecSi ch#aogfc»irtlttat« Hilii 
iodieatos m diwet o»xc«l«tioii b«%iit»ii tha dOMGP# th« ctigo 
• t niiiai tht lUMslBWit WIS giftA tfi4 ttai pwriod for uliicte 
tha larvAo nere sotposod to tiMi trttabaont daxing t%«lr 
davalogpiiig ifeaoea# 
Vtm c«8iiXt8 on tlio of foot of tMotfpa on larval 
deVttlOEiBont <l^lo 7) botidos lUu«tr«ting the points diseOModl 
abow ass also indicative of a ttiva^hhold for ttie dosaigo 
offsot on the rata of a»vttlO|iesat« fha tims tak«R for 
pupation bor t)is saoond instar iarvas aradaaily ineroassd 
witli an inereass in eoneantration of thiotepa f rora 3»S to 
7,5 pi»* Tfhmm «a«« 1)ow«vMr,no signifioant diffsmioa in 
tine to pupation i^ isn tlw oonesntretion iias xmisod f von 
7«5 to 10*0 ppm* At 2S«0 p|»« nono of ths Xarvao survivod 
to pnpata* nds indicalios tliat# aithoug)! toadeltsf maf go 
on incraaslttg nitli oonosntration« tlia inossaaa in oonotntration 
bairond a oactain XmmX ntgr not hav« any fnrthtr adsnriM 
•f facte on tlia groutto rata as i f thaxo nas a tliraahhoid of 
oonoantratisn aftsr iihidh i t bootfM innffsetivs in rstaidiiig 
tlis dsvaiejaMnt* Bowavnr* motm investigations ni i l havs 
to bo nada in ox^r to oonfixn this point* 
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st«rlllty In ia»«ott naor hm »dhl«v«A tbcmigli 
«AiiliiiAt«riii0 th9 c3Maoait«eil«nt In any of tim siiitad}!* 
and prrndtteaX WKHB* Larval foavin^ in c^ NRottuMciXaiit 
aoiliitlaiis* isnartion of pupa« in thaaa aolutiona and 
fiaading tha adult moaqoitoaa «n ebamoateirUaaiMBixaA 
glueoaa* «aie th« thraa laatihoda usad in !»:«•«»% etiidiaa 
to inaioe 8t«ellity in botti aaswa oC tha moaqtxitoaa* 
Vhiotapa tMiag noxa toocio to tlia aaeond iaatav 
larvaa tlian to th« tMtd lAatar* Xacvai vaaffing 
db«soatarili«atioa inatliod ims eonaidarad moca 8tiitidbl« for 
tha tMrd Inntar larvoa* £v«n tboygh Mgh ntortelitr %m» 
oi>8arvsd ftir the third instar iarvaa alao* (joite a faw of 
thtfo could pupata and «oar9o thaa c«aeihlno tha aaolt ataga* 
Croaaaa Kara than oada in dlffarvnt dixaotiona using thaa* 
traatad a(&iXta and nOtnal inaaets* KaauXta oi»tainad Iron 
thaaa ceoaaes vara not <|uJLta anoouraglng* "Stm hlghaat 
lavel oi atariUty acSiiavad* eould not go bayond 19 pareant 
at 4*0 ppn eoneaotratian I^ MO tiaatad noaq^ltoaa noxa 
erbasad togathar (T^Xo 9)* Iha of foot ckf hlghar eanoantratioeui 
in inducing ataxility could not ho aaaaaaoa as thaaa oanaod 
a nudi hlghar aiortality« slight but otatiatieally 
aignifleant daeraaaa in fadouidity i^ aa alao obaarvad awan 
at tha lowaat oooeaotratioa i^ ian traatad famalas vara uaod 
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in ttmwm etommB CTatil* S)« lb« trMik«d i&«l«8 did not 
awm to hai» any •ff«ct on fAcanaity* tlM effect of 
»«t«l»a and honps trMUMiit «t Xarvai otoges on tt^ fi 
nipfotectivo potontial. of oalit plpjang fBtlga>i«» !»•• 
bMa Mportad by iChiA (1973) • Ht foonfi rootAiNi to b« 
iBOM offoetiiNB tlXM hmp9i in protsueiiig atcrilitgr in amlm 
noMjuitoas at aafwtOMie dOMia iMit higli«r oonoantrationa 
cmt^A 0l9iiifieafkt moxtttli^ iihaiii •oeood ingtsr larvao wW 
tivbSmatmd to tlio traatnoat* Vha aituation MMI ratlMur 
dif faront with hontpa* aaiag faadi iwia toxie than natapa 
or tMotapa* tba oaoosntraM-on of li^ upa coiiid ba caiaad 
without affooting tha aurvivai of inaaeta to ga* aatiafaotovy 
foauxta* Xt would ba woxthwhila to eontinua thia woirte and 
find out i f high ataxilitijr oooXd ba indaoad through hffspa 
by inoxaaaiag tha ooneanteatioit* 
J^ phoiata and tapa« two othar dhaiBOatar&X«nts hava 
baan ahown to pcoduoa high gtocility at oonparativaly lowar 
eoneantrationa aftar lawai txaatmant of oaaac pJiaiana 
fati|ana (PilXai and (3rovar# i9(l9)» Thaaa dtifBicais apftaamd 
ttoco affad^iva in aaioa than in faaiaioo* J^olata WAd tapa 
both Indaead high atavi l i^ in ^^ »d>^  i^^ qyptj^  and ^OK)hoiaff 
^ad3rfjBaquiat»a# whan piaaant at a ooneantratiaa of lO ppa 
in iaxval bxaadiag watar (ifeidhaaa* i9«3f Eana ait ai*« 1M4)* 
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0iamKi»»%tim0 tMNn «aiil»i«t«c«a to i«xi^ sto^Mi of 
ilafoii «t ai« (19«d# 1972) found tlitt t«|Ni nagr induao 
(gompXmtm utosility in moj^nttlmk j^i^seom^» «t ao to 30 jippi 
eaiioo»tx«t&QB# iMXo «|9hol«to did not laaBoo o«nipl«to 
gtofililgr in ^s^ •«•• opooiotf at non-toa^o daaoa and Mglior 
oottoontsitloiis ymm fooad ii^uxiOBo to tlio IASYMI* sti 
cailoat diaioao* l^ kMnr wuciooofliQ 111 iMiiiioviiia ocntsiloto atoftllliy 
diiNiloi«ottt WW o«vo«aly ]»ito«i»d mA liigli iao«t«2ii^ ifiwi 
obMcwd* ^»i (i9d4) mootodttd to indsteo MQII otocilil^ in 
Jtdlft ftoewrp^ witlt IS pgm »j^bt3lmtm tqr oaqpotitio oooond iaitftir 
ittCVMi to tlii cffUMlolo A|iiol.«to tmg iiiioiiit to 1^ iMpojrior 
to topo md wmkmpm in Qiiox |>i|ii<iiio ^ii^gajfimciatim of tor 
tho tMntnont of iov r^oo 0inUo« |9d4)« Uliito (2964) t^iiio 
wofkiao on jyidoa ooiargfct# pxodaeod otoiriiiW nith thiotopo 
• t 2«S to S.0 iifii oonoantmtioo* flm mmm dtmmieal oppoofod 
iaoffoetivo in prodaoiiig otoci i i^ in .Oii^ jigiono and 
i ^ ^ a i — shMBSHttiAl v^ tton^toxie doaoa ^MXm Mgliov 
eoooantrationa eaiiaod «WMMkid>2« «ovta2itar (llKioa ot a].»«2972)« 
Uaing a<awa2)(rliftiag ocaipoiiada lilio hmtiL» mt §2007 
and mt doaiO* axovor iiid Hi ia i (29i9} alitaiaod Mgli doafoa 
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Of coRteroai in ctpxoau^ion of QHmx flpimkm ftAlgtn» hf 
Mcpoalng amema luster Xefvn* to tb« aMRloil* Huf•• ^t si* 
(1969> failed to iiKSaoo oo^plt^ s««cillty in ^oph«ii|B 
gh«go<M«ia «v«ii at eoBomtraitiQiis o2 80 to too pfn of 
li«apa in bzwKULng irator* mmflmtt Olanaty (I96S} mpoxtod 
that 1i«i{Ni inaieed 99 paretnt at«tiiit3r in .jyiao» MSSXti* 
IAMO tMta instar Xawao wwx* «iipoMd to 50 ipi oonoantratiaa 
of iMRpa in ManLng witMr untii iKt|i«tian, MX tht eMmXta 
discttasoa so far inaieato b^ond dowOyt tbat tliafo ia « 
graat vadation in tbo staxilising oai^elty of tliaao c^ iamioala 
iihan ad>ini«t«rad to larvao of irarioaa w^tdm^ of iBOa^toos* 
sinea {wpaa ara ablo to toiorato high docoa of 
ehflBoatoxilanta (TabXo S) $ pupai traatnaot oouXd b« nora 
advantagaoiia than tho iarvai tvaatnant* aaaidaa# pupai 
dura^on baing ighortor than tha padod of lawai inatara* 
tha duration of traiA»aBt ia alao raduead aoeor^agij>» 
Anothar iiqportant factor indioating auitaloiiit^ of thia 
atao* ia tha aaioiai dinoxpihigB of tho pnpaa ybanlqr tha 
two aaxaa om aasiXy too idantifiad and aaiparatad for tha 
daairad traataant. xniplina at ai* <i9f8) oonaidarad 
cihffioataciiisatiQB of aioo^tooa hy papal traatnaot noith 
•xpleiting in atariiination pragrtffmaa* 
] •' 
^ 0 
Xn €tm prmmm^ pupal tcwitnaata* thtotepa gairv 
mtetitXm^ x«siilt« «aong all tbe thgm dhmicalB Qa«fl« Zt 
proaaead altoixt 99 pwroaot afeariXity in nalaa at a nanwtoade 
doaa of 1000 |»a (Tabla 13)* Bigbar oonoontratloiia lHea 
3000 piM ot tha cliaHiicmi etnaad absoluta stearility* Matapa 
and hanpa could not produea Hlgb at«cillty aftac pupal 
tx«atmanta (liaSalaa 14 and 15>« At t)ia Mgliaat eoncwntrstlon 
of 2000 pg»» natapa and henipa produoad 36 paroant and 
16 paroant atadlitar caapactivaly* Xn ganacal# pupal teeatmant 
^tl» all tba thcaa cHianoataxllanta induoad higher atarility 
in nalaa than in fanalaa* Xn femalaa* honavar* thasa 
eompounda could causa a dacsraaaa in ftocnnditir tMleh though 
not ianailka3t»la# iiaa atatiatleally algnifieant (ttf>iaa 10* 11 
and 13) • aoiMivar# tha ««na raaulta ahould not ha ajtpactod 
with othar caMRoat«cilanta and/or for othar cpael«a of 
moaqfuitoaa* <lrovar at al» (1967) found that pupal traatnant 
^ Q^ *^* lajplonif fatigana with eaxtain alkylating 
auaioataxilanta waa affaotiva* n i l a i and Orovar (1969) 
induoad 99 paroant ataxllitar in loaloa of SiAm pipJona fatigana 
hf pupal traatnant iiith tapa at a non^tosdo doaa hut failad 
to a«ihiai«* tha aaaia wit^ aphdata and natapa* Oaa (1967) 
alao did not find pupal traatmant idth aphoiato ygf prcad.aing 
in inducing tha ra^rad dagraa of atcrility in malaa of 
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S^AsOk pil*<n» f«fcig«p>» but WM.t* (1966) was aMla to aeMffva 
oampl«ttt slioillitsr in jKid»« »»yyg»i by bt^pt throui^ £«P«^  
ttfitatai«at* Qxovwr and HUai (1999) vipostiiig tlw •£f«et 
of two ooiwalksrXatlng ecnpouiia** hwitl and hmpa* £oimd tha 
fottiar movB aetiva than tlia latar in inducing Mgh otariiity 
"^^  Q'i** pipi<fta gateiyana tluroii^ pupal tvaatnant* 
Faediag of adolta on ehanostaril^nttniacaA food ia 
psobibXy tha oldest and i«idaly auceasafiul teelviiqiia to 
induoa atarility in ineaeta^ ZtaBsaei|tia «fe al» (i960) twm 
taatad aavaeal Imndced eonponnda for thilr stacilant 
aot iv i^ on adult bonaafliaa lay uaing a eontinnoua^faading 
tae)hni<2aa* Faeding of iidk:ilt mosq^toea on cSianoatarilant. 
odxad gluoooa picovad aaeoasaful* ^Rile taeihniqtta yialdad 
aibaoluta atarility in a i^laa wlian fad on thiotapo and natapa 
at eonparativaiy lowar eonoantrationa <7ebla 19 and 20) • 
Mhila eonaidacing tliia aiipaot* tMotapa appaacad mose 
affactiva than maAiape aa i t naa giiran oay for 12 boura at 
SO pfai eoaeantration in oanpaciaon to natapa tibic^ bad to 
l>a givaa for 30 hoara at 200 ppa eonoantration for similar 
raMilta* fkmpm una aligbtly laaa affieiant aa at 200 pf«i 
eonoantration* whan fad for 10 boiira# i t induoad about 
70 paraattt atarility in nalaa (Tabla 21) • Baaidaa inducing 
atarility in Malaa« thaaa cNnioala alao aaamad to radiaea 
i.c7 
eonsldtmbly th« oviposition poNAtlal of twmnitmd tmmlmBm 
tMs ztoaia hm'm b«aii «f£«(stMtd ffitliar do* to eaaj^mtm ttJLlum 
of f«Hialo« to l iy cgao oiP <3no to « jcoduoticn ia tiio nunbor 
of ogga pov ogg^raft* sacli an offtet WM f»o«t ptofamid in 
tlilot«pft»troat«d fMuao«« nAioro tho dkitmleal not only 
«#aac0d tbe iiaa of ocrg^ vofttf Ixit also affootod tho i^aiology 
of ovlpoaition hf aaiaiig i&airQr fooalos prootiealiy InfeeKuid 
(TtSoXm 16U mtmpm e3^m> induotd a lanaxiMltlo sadttctioo itt 
facuitditar but i t did not aidco tha tvoatod fanaloa totaiXy 
infaomid (Tiitoie }?)• Btampa %nB found laaat affaetiva in 
thla vo^paet and tlia iraluaa of faoimdi^ of lMBipft»tsaatad 
f analaa canainad eliBoat poraiS.iA to tbe oontieol, valuaa 
w&xdhaaa «t al« (1961) indnoad eanplata gtasiiity 
^^ ^^ »^ g aagypti by f aading tha aduita of both aaaaa on 
hontor aoaitttiQQ ^mtainiog 0.1 paroant aphoiata or 0*5 pareant 
tapa* jkpholata waa ahoim to ba ai^axior to topa and aiatapa 
^'^ Q"^ ** yiipiana <3(oin<yifaaciat»a by pvoviding th«i wgav 
aoiutiona eontalning duaioataciXaRt iitaia* 19<4)« Sana and 
•elaadt (1964) obtainad ft9 paroant xadadtion in tha fartility 
of Aadt£ aagyyti nith i«0 paroant aiatapa in adolt dlat* 
Olanoay (196S) xaportad that 0*S paroant h«Bpa ninad in 
honay aolntion »adt fanalaa of jMidaa aa^ntpti oomplat^ly 
U'S 
iiif«cund \ibHm i t induevd 97 pmtemt «t««Uit7 ia at«I«i nt 
a eonoimtratlafi of 0*1 pwmnu mtmm «t «2,« U969) 
cft>taiii«a c(»pl«t« »t*irili^ in ,Mic>pMtf »?»Myri«illi »^ 0»00X 
{MircwQl; tepii ana 0«S iwiroant litfBp*. 09fa|a«t» « t«x l l i^ in 
ea8« of OiiXsx pipiana and p^ilMI'lM^ M ftltfiffMHnli ««• adiiavvA 
ifitb asAmio^ and thiotapa at 0«1 pareant |Haf«s «ft aS.*« 
1971) • ibeor alao xaportad that at uo pax«t«nt oonoantration 
of tliaaa di0iiieaia# tfaatad fanaloa did not ovipoait at ail* 
Tbm focagoing diaouaaioo ttakaa i t auridaatXy <a«ar that 
f aading of adults on tha <i^ «aoataxiiaiit«8iixa& diot has 
ptovMd uKu^ mojBm gaeoaaafm for indueiog atasility than 
other laathods in almost mmtf casa* l!ha affadi of diffesant 
eharaieals on diffaxant sp»eias# hOMivay* vaxi«»«' xn tha 
pvasent eaaa* thiotapa was found to ha tha nost suitalxla 
of tha thxaa dhMiioala* 
A bsiaf • ooiaparativa and ganaral xwiriair of tha Msialta 
obtaiaad toy tha thxaa aiathods of dianostacilisation aaans to 
naoasaaxjr «t thia ataga* for aaoh dhanostaxilisation siathod 
and for all tha thrae ohtnieala* 39 insaets of aaoh aaoc 
(traatad and/or nomal) war* erosasd in all diraetioos and 
only first 30 agg^rafta fion aadi oross wsxo usod to nota 
tha faoundity and to aaanaa fartility* Vhia ymm dona to 
kasp « aafo margin for tha possibla failnra of acna fansloa 
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to Mgojcg* aa<A lay •99«* Frcxn a earvful ooaald»r«tlaii of 
th« dKt« pc«fi«at«d 00 fas on tbm hatanP^lUty of •ggs* «n 
int««i3ting fact flaotges ebciit tha oorrolation tNitifwMi 
ccfRaentration and the lavol of ntarllity ioduoad* m 
Incseaao in eoncentratioa aliMtys raaulted in a aacseaaa in 
hatohabilitv^ tlws inOicating eoaotatration to b« imrnvwUly 
ptoportiooai to hatdhaibility. IhLs wn no9» pcoootmotd 
tluecxtgli th^ oaittft tten ttupougli ttm Mmmlmt* oata eo •t«xiUtar 
aI«o di«oio«a a iwey uniunua plitaaniiioii, fmmXm %xmtmA 
much ataiiiity aa that ahoim t^ a eroaa in xwvwnM dixwekien* 
aam&m»0 i^ Mti ewislwad of fact of tha ^haiieai on both aaaiaa 
vaa aaaaaasd hy czoaaino tcaatad indiviaaala «l«h aacdi othay 
at •VBXsr oono«Bl«atioa» tha lafvai of indaotd ataxlXitar mm 
found only alightXy Mohar than that aohiavitd thceugh tha 
tcaatad Maiaa oniy« siaiiar raaoita hava haan c^^oxtad hy 
PiUai and Qfovar (1969) uaing a|AoJl«ta «nd t«pa on tha atfia 
•paeiaa* thaaa raaolta indioata that tha inaaotion of ataxHity 
thxottgh aMiaa ia ««na«aiiy anidi aova tfueoaaafiii thtn thioiiQh 
f«Balaa« Mot anc^ ia hnona atooat thia phincnanoa and tha 
caaaena h^ldad Miah a b^haidoiir ava »o«« or Xao» «paeniativ»« 
Aa ohaacvad« tha iaval of ataxiiity ottainad thxough tha 
faMloo i s Muah laaa thsn that aaliiaviad thxongli thi »ai«a* 
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enm %foaI.4 ttam «]9ftet tht «n»poiiiidliiQ o£ ti£i*M •££•«Ets 
in OEOMM ^itmm botH Mi»ft h»A iMmi tMai^* Vhi» 
•p«e«aa(tioii« homtmr* w«» nofc i«tilia»a M Vbm i«np«3l of 
•tvsiUty WM not iTttfy dlff•amt I^MB lMt%i %a« ««0ii(i iA « 
eccNit «•«• gtoiiiissd MI •ony^ wnid to • exom IIIIIM ottlar «dl«« 
bad b««ti tf«Bt«a« lUqr lMi« tlM t«tiii#d a«lM radaet tli» «ff«et 
of •tocil.imtioii on «hii tmmXmm oy tliMNi io • tliMolAio].e 
IkiOroB^  f^lialcli toiillKliig offocft Ikoeaisoo oonofcant? fiurtlMur 
imrastigstiono ulU liavo to t>o aadte bof oxo an tmmmt to tlMi 
(j^stion io fouaa* 
Atstilta on footuKSitar vec* v«tbar diffeifeiit* AieimditF 
w^ a dlviqra affooted to a xtnaaiAcetole dagfoa only thxoogli tho 
traatmant of fomaioa* Xn all ofoasos^ wliem a troatoA fmelm 
iraa involved* tha role of maloa* ithettior tcaatoa or untraated* 
wna ttagligii»la aa far aa faeundity of aae^ famaloa una oonoamad* 
Tha aalaa did not aaam to prodaoo an? offoc* on tho faouadll^ 
of faaialoa* 
Ml ovor al l analr«^a of tho xooulta dioauaaod ragns^ Slng 
tha atoxilant aotlvitar of thoao cdMMioala indftoatoa tMotopo 
to bo noat pfoadatoo# o^pocially i^«n iftalo ixipoa aro troatad 
with tlda ebffdeal (riguto 7)« SavortbOloaa* faading of 
adult noa^tooa on diM»io«toglli«fe*MAaiid food alao fiimi#tod 
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•ffici«ot f&altm Imt httiiaUiKI of aanXts i« «Mp«rfl(tlv«ly 
nost difficult than th«t of th« piip««* Bvnidis* Aigagf 
batchas of pupa* ««9P bo •t«xiU«oiil copMtvaXsr ttsl»g felio 
8«f8tt •Qlution* lihilo in OMO of &SaXt fo«ai:i? psom/Onmt 
a lov of etamioii gam» wast* aa aaaoxibad aaxiior* jviotliar 
advantaoa 3f pupal tMatmant ia tha tina faotaor* sfeadlity 
oan ba dbtaiii«4 in oonparatiiraly ijhoxtasr pasiod ot ttaatnant* 
Finally* pupal tvaataant saqpsicaa anall «paea# vaqr <oir 
aquismant and ia tbaMfla? nose aoononieal and aacLar tban 
af^ othar oatbod* 
In pupal tcaatxatxit diacusae^ aarliar« a paciod of 
28 bcxxra neo re^rad to e^iieva 99 parcaiit aterility in 
malaa by tba uaa of tbiote^ at lOOO ppn conaantratiao 
(Vabla 13 and Vigam 7)« tbia long padod of 28 haam wm 
made altortar by raiaing tba ooficswtration of tba 
db«»oataeilont fron lOOO ppm to #000 psm* At tbia eonotntration 
of tbiotapa only 3 boura ^mxm trnfiXmA to pioduea itooot 
96 paroant atadlity in «alaa witbeut aff acting tba ausvlval 
of tba iaaact (Td»la 23) • I t did not aoMi to affoot tba 
faeaidity of noaaal fanalaa i^ ian iiatad 'nitb traatad nalaa 
(Tabla 22) • ibia partidolair eonoantratiao and daration of 
traatnant %iitb tbiotapa at pupal ataga may* tbarafoia# ba 
eonaidacad aa tba moat auitabla or pptlmuM for tba inda<^cn 
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Duribillty of indnond sUdEilit? i s ona of th« 
Important roq^aiMn i^its for aiqr «%«xlXising agr8t«m« A 
eh«nicaX idth low reoiaaal •fftoet oci storllity %iill hm tmtHi 
X«M vaXuabXo than one i«hldi iaaioM •tosi l i t f for m 
oonparvfeivoly Xongor duration aod i« «l>ltt to prodiaao « 
ioating offoet* fliiotop»»in4aooa ctoiilitar in nalMi mvna 
to bo 3.009 Xaoting w& <fait« gtoliXo «v«a aftor thrto 
gonotropie csfdLmn of tlw f«naX«a for a podod of ai>ottt 
40 diora* Hie XavoX of atesiXity in ogga ovipoaitad aftar 
a gap of 20 dfora ne^ a fiXmoat aliaiXar to those Xoid daring 
tha first ovipoaition aftar ataciXisatiOB (T^Xa 24 and 
riguxa 9)« sitniXar rasuXta liava boon raportad Ijy Aai (x964) 
in Aadlaa aagypti* Oa torsatad aaoond instar Xervaa nith 
«l l« I ll«l I • ! • Hill I II I »ll 
15 pi«i aphoXata inducing aXnost ooniaata atariXity and# 
esoaaing treatad laaXaa tdtli traatad and noxmaX fasiaXoa* lia 
found atariXity lasting for ebout a montli* niia siiy ba doa 
to tha fact that tha fesiaXas during tbair first mating 
raoaivac sufficiant mwbar of aposms from atariXa aaXaa 
^^di May ba atorad in thair vprnxme^imctrnm Murray ond 
Bidaay C1964) whiXa %roiking iiitb CuXaat pipiana quimyiifaaciatm 
avs of tba opinion that tha fanaXas* avvn though thay mif 
aata arnvmrtl timmm» ara abXa to utiXiao tha spams of tha 
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first tftfttiog iot vrgot* foxmatlon ia th* first «snd 
•tibs«<|a«nt ovipositioiis* J4>hoX«t« tfid t«pB« two oth«r 
aMiwst«rii«iits# ^mxm ntportsa e^ pt3t>ltt of iaduoing lasting 
stariiity in Oaisat pipisPs fstigafts for « period of 48 d«rs 
(HildL sad Orovwr* 19691 • Xn liousofliss* on tlio othsr 
]isnd# Hortli (1967) using os«t«in alksrlating and nan» 
sllqrlstiag eompoiiads such ss trtfeonins and i t s analogtt«s« 
tspa* matopa and teapa* foimd a xmcowtf in t ^ froqusnear 
of dominant Istlial nmtations ^iimtt spsans f ran tr^stsd 
aalss «ex« storsd W ths fanalos ia thair spexnatbacaa for 
a ustii* tliis iadiestad a cadttotion in tba induoad starility 
aftor ft Ispss of short tina* aoMovar* just rsvsrso nas 
tlM situatian in Orosogihila wlisro spoms traatad «itli 
tr«tsmins# undorwaat inersasad gan<(tio damags iihan storad 
in tba spssasthsca* of tha foaalas iHsrskoidtn* 1955* 1956| 
sqrador* 1963| Rataagp1ea# 1968)* Xn idsntioal sotpsrimsnts 
involving tXttatsMNit nitli atltslsnlmino* tha f rsctuency of 
induosd domlnaat lathals did not ineraass with tha laps* 
of tl«a (iiatn« )^ca« 1968)* Xn Ottlaic pipisna fatiyan«» i f 
tha spons fff<M tba first Bating only hava basn utiliaad 
for stibsoixiisat fartilisations in tha prassnt a3q;>srimants^  
tharo sMsis to ba no isoovsry in tha fra^ piancgr of doninant 
lethalB oithar dns to storago or lapss of tins* 
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tiMi « • ! • • of m6mm atoyf^ e»n •a«liir «iit« aciNixml 
Ummm witb ••vitMi f« i i l«« (ilBtli* ]948) • tlMi M M 
to bo txtto for tho MJLOO of Cnlon jpiyiono Ig^ti^iono, ijhoii 
otofilo malm» of thlo opooioo noso Sfttod oaoaoovitMly tflth 
film batcdMo of irisgla iMuXoo* tlio JLovol. of otoeLiitar 
aoeUaod f ce« 97 poroont for tlio f ievt a&tiiia to 60 povomt 
for tim Mlith ii«tiii9 i a tho oodoo Ctatolo 35 and figuxo iO), 
fbo Iflfvol o£ ateojdlilir in tho fiswt throo maitings mpp9Wtmii 
alnosit oqfaAl Iwt thoxo nao « 09Ct«in «Qoaiit of foeovoiy 
fvcn tlio offeot of tMotopa in mibtmcgamt moitinas* Vtsim 
inaicatos t1)at tMc[t«p»»iaai20«a stodLlity in nalos of 
O^oloK pipiottd fmtigaP* is maiiitainod for ifbcwt throe %m0tm 
af t t r %iliieh tliort i s a gradual dteliao* i»o*# tha atoriXiaing 
of fact of thiotapa io not paroanaot* similar pattam of 
raoowaqr ia «3i«M>atoxiiant iadnaad ataril it]f liaa boon 
raportad in otbar apaoiaa of noaq^itoaa (Bactnp# i963f 
Mtaxragr and Bldaaar# I9e4» F i i l a i and Orowar« 29ft9| Orovor 
and MlXai* 1970)« in boil %faavila (Lindq^at at al«« i9d4y 
nainodio at al«* 19691 and in hoiiaoflios (Saeea ot al«« 1964)* 
OOMOvar* both in igi^l/uk, fto°ypti tfkd SS^Lm ipipJa^fl fatiqa^ff^ 
topo baa boon abo«ga to prodooa ator i l i ty ubidh laata for a 
ioogar poriod* Maloa of tboao spodoa oidsibitad tba amo 
lafvoi of ataxility for f a i r to aix awtinga involving about 
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four to six wmikB ulian ttm adults or jmpmt noro wtpoamA 
to tho eSiflnlea (nmm lOiA word, 1964f «liita« |966y PUXai 
and OxoiMr« 1969) • LaChaiiot At •!« (1969) prtganed tbat« 
i f m atosilaot did not k i i i a l l tha fpamatogoniai oalia* 
tha apama davaiopad fraai garviving oalia would avantuaily 
not eontain doaiiaant latliai imttationa« 'OAB would raault 
in tlia rBcovarsr of f a c t i l i ^ in aalaa daring aulbaaqtiant 
inatminationa* Rai <1964)« whila ifosking on vx^olmtmm 
atariliaad nalaa of Aadaa aagrgtit obaarvad oonparativaly 
fawar apana in tha antaiior portion of tha taataa* Latart 
Shama and 8ai (1967) lavaalad that thaaa »alaa daplata 
thair apoma aarliar than noxaial nalaa* poaaibily aa a 
raault of M I inhibitad rata of aponatoganaaia or daa to 
tha daath of gonial oalla at dif farant atagaa* Xt aaaiia 
that pamanancir of a tar l l i ty i a l ikaly to varr and peobd»ly 
i t largalr dapanda on tha ehviioataxilant uaad« and tha 
ataga at which tha traataont i a givan* 
Ihiotapa-traatad aavnwday and fougtaan»diy old 
uoMatad aalaa appaarad at^ually s tadia aa the matad nalaa 
of tha aiiMi aga savaaling no raoowsxy of tha original 
atatiliaing affact daa to t i»a factor. Murragr and Uefclagr 
(1964) rapovtad raeovasy fcoH tha starilialng «ffaet in 
aparna of aphOlata tsaatad .cuiaff P ip i«a ^nquifaaoiatm^ 
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amXmm^ SinUftdy* Omm sad rosd (1964) dbamxvwA thi« 
jfiimiommnoa in j>i»d»> Awgypbl and Orovwr and HlXoi (1970) 
also not&ead i t for favapoi^stociXlaDd nalos o£ the sono 
•podoa* Bowurviar* no mch foeovtsy WM obaosvoA by 
PiUai and Qieomr (1969) whan aialoa o2 oaaat plpjang fatiqana 
«ox» atft£ill«ad «&tti tapa or apiboilato* I t oould tlna ba 
emdiidad Cbat di£2ax«nt dbaaiioala not only pcoaaoa vasying 
dograaa of atozlUty but alao dif far in Baking tbair 
atorilising affact laating to vacying pododa* Zn tbo 
praaant eaaa i t ia avidafit that tba apama atosed in 
apamatliaoaa of faiaalas or atfoinai vaaidaa of malea do not 
abow mg caoov i^sy frm tba odgiaai gtoriliaing affect of 
tbiotapa for a o«iaidandt>la paciod* 
for acaia noatiEuito apadaa tbat ara drmstioally 
dabilitatad in tbair ocatpatanoa and agraaaivaoaaa by radiation* 
tba uaa of oartain ^lanioaia to iaduoa atar i l i^ may aliniaata 
gncii diaadvaatagaa* tkm au&aa of 3 i i ix y^^^^* fj^HflM-
traatad with tbiotapa at papal ataga* as%)aarad aa fully 
eoaipatitiina aa aontal malaa (Tiabla »). Zn the oonpatitiva 
eroM nbaca tiia faaalaa wara givan aqioal opportunitgr to aata 
aitbar nith aotfial «alaa or with atacila malaa praaant in 
a ratio of lil« tba atarility obaarvad ifaa iflxmt S8 pareant 
aa againat tba vopaotod valua of S5 paroant tbaa oonficming 
J 3? 
«pp«iijr«d to b« mora oompotiUvt than nomal aiaios «h«n 
tiMi Qt»««rv«a valttos of stosiUty imm comimrtA tdth tho 
•xpootoa valuoii* Zt wu found in •Imost wXl tho CTOMOS 
involving aojOMti •»« stoziio italoa in aiffoxont mtioi 
that tho Obawrvad «toiiXi^ wm mhiV highor than th« 
OMpootod ono* SBQ^ i an atvant haa boan trnpottmA iff many 
nofkovs i^xo tcoatnant iilth oactain chtMieaia anhanoaa 
tho mating ocRtpotitivanoaa of nai* amaquitooa, hoixaafl.i«a# 
Sesm^yom fiioa ana gvaan ahaap biowflioa (tiiidhaaa and 
sehBidt# I963t ittiita* i966| Daa# I9«7y Oxovav and PiXlaif 1970; 
BafMi ot al** i97if l.aavaa(|iio «t al«« i962t I966f tmdtmt and 
Avdat# i967r Qey«tai# i9«5* i969f Miliar* 1965)« On tha 
eotttsaiy* sapovta aio aiao availii>ia i^xa eh«oatasilisation 
haa vaatiXtad in ioaa of mating vigour in maXa moaqeoitoaa* 
hmiaafliaa* soraw i^form fiiaa* Taatao fiiaa and boll naavila 
{Dmm «t al,« I964r tkmm and Stilnidt* i964f seYaidt at al«« 
i964f Chang, I9i5t Qeyatai, I964a#bf simpaon* I998f Davi<:% 
at ai.# i9«5), Uhlta (i9«S) notiead that traatmtfit of 
mSm amCOAL «t tha pupal ataga %dth tapa did not impair 
tht maUng eompatitivanaaa of 2 to 4.daQr old malaa* Howavar* 
14 to I6»div old malaa appaarad alighUy lasa eompaUUva, 
Otfoa and Sc3»idt (1964) notad that i^ ian malaa of 
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MiophtlmM €»mlixiMmwl9^afm» fmdmm ••gyptA and Mupca dawt<tie» 
ymrm «aQXHMd to OMitaim tmattcd mtSmc—t thalr iii«tlng itoiiit^r 
%f«« rwSueed but i^itn tli« r'hiiiilqil was of C«r«d in tbs fooa# 
«al«» of all tlM %hr«» tost iOMcts wszo conpaiotoly 
»t«riilsoiS without any loss in mating irlgoor* 
ZadQotioo of tAigtmt aotaal stoxiiitar than tlio 
thoosotioaliy oiqpoetad oiio« i« uauaUy tha indax of 
•upoxioxity of l3io stodUsad aaloa in taata for matina 
ompatitivanoaa and AaeSiar (1964) colnad the tam 
•fiiypoxeoMpatitiiwUMia* to daoota this ai^acioxity* Vaxioiui 
aaqalanationa haw baen fovwarded for thia cJbaacvetlon* 
Nhiting tfAd vsonaoffatal (19$4)« basod on thair findings in 
MauBBKL iMfrt^ ffr tcaatod nitii nacddoxoathanina* saggastod that 
tha txaatad apoina iiava * stlawtlatod* to favtillsa moxa agga 
than tha nosaal apaiais* LaBraoq^ iia «t al* (1962} thought 
that apholat*»atoffilisad auda hoiiaafliaa auqr aithar hsva 
anpacnotfial saattal vigour than tha noxsal nalaa or that 
aaoond Mating nith staxila nalaa oight tand to nullify tha 
•ffaot of firat Mating by ftirtila nalaa* the fonaar 
•aggaation waa sajipertad by Qryatal (1969) baaad on hia 
gtttdiaa in ««rai*»%foni fliaa* Yat another aaplanation for 
tha higher aatual starility than tha aacpaotad naa advanoad 
by Aaeiiar and Avdat (1967) asavning that aona of tha natinga 
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witli ««].• booMfliM siMiriliiMd by A • aorlol^axoiiuliiaott 
niglxt haiw iM«a witlt a(Ugo«p»xiBio or ««p«e»ic iBdiviaucdA* 
at>ir msmx^t m ^ tmot^tAXuBA «ii]ictiie«s or rsAioBs t l » a«tiiia 
^bUity of • • ! •« i « not yot laioiio, mkm aetueX nwoliaiiiflK 
o£ Mtioii of ttmtm <dMBii«al9 on thm mmeaH b«lh«ffioar and 
tit9§iitAogif of %h9m liiMH3t«# «ibic& i» gtlXX not <|ait«i fdL««r# 
nigbfe tlixoif ooMo Hglik on tlw ptdblma vhon noro woi^ i s doom 
in tlii* MrtetioB* xt i « ^ t o possiblo th i t tho 
cOiMiiostsofiXttBlis BiiOr tdggor SOBBO n«tral or luaoral i«ic$«ni«n 
ifhieii pcenoto* mnouX attrsotion icssra^nl, 1949)• sdioooig 
(i9$7> has postulatod a gsmotie basis for aiffersncss in 
ttm hmhtewicwt ot f l i # i t in jwidos aagypt^* n i g h t being an 
important factor in t3ia mating process of mosquitoes* i t 
ifOiiid be tfOxthMiiile to investigate i f dhemosterlliaatian 
sieo changes the f l ight behavioiir of these insects* Xf so# 
this conid* ymvg i«eU.« increase or setard the mating 
oompetitiveness* 
9he eicperlMettts on nultipie Ratings oonfixiii that in 
O^ttleac pipiens fatigans» most of the eggs are nsaally 
fert i l i sed by the sperms of the f irst mating but subsequsnt 
ins««inatiens m^ r •kwo taJce part in fecti l isation i f these 
aie iittfertiXised eggs l e f t after the f i r s t inssidnation* 
this i s cXeaiXy evident fftn ttbXe 27* iihere tMO successive 
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««tiii9 opportunlt&«* 1MM givan «lt«cti«t«ly to ntweiX* 
and noxnifil aaltts* 1h« «ff«et of tlia fivot n f^eing ims 
•IiMOfB found gvtt«t«r in loost of tha agg-rafts bat SOBB« of 
tlMm ehoiMd itttein«diat« Ii«te3i aonflnalng tha vaoading 
•ff^ct of tlio f imt amtiJig «« a c«eult of th« eaeand 
inaioinfitloii* Zn t«o of tha f aaialoa* «i>ax« tlie ogga amm 
to havtt been f ortilisad axeiualiAa^y by tho apaxms of tbo 
aocond mating {Ttiblm 27» cwowm Nos« 3 «nd 3) * the data 
apjpear to b« aXuaivo rifthar tbeitt oontr«dicitoxy. sineo 
gadti faiBaloa iiasa found in botb tba ecoaaoa* i*«*# ^^mxm 
tba nocmal aalos woe* givm tho firat oi^ostunitgr to siato 
f ollouttd by tba tciaatod laaioa ond vlco vocsa* i t aaesia 
tbat tba soqfuanea of mating waa not coapcnaibio for thaito 
veaulta* Zt ia ^ t e iirGl>ablo tbat dam to aono pliyftioiogical 
or babaviorai factors* tbaoa famaloa vara not raad^ to awlsa 
for tbo first 34 boum* Zo auai a situation* iihat ap^ars 
to ba tba aooond meting may bava setuaily b«an tbair firat 
mating as tbay vara coad7 to m«to onZy i^ ian tbo saeood 
batoth of malos was pleoad in tba e«go« 
omJDQm <i967) and VandaH^ r »ad Craig (19S8), baiw 
auggastad that in polygmaoits insoots* spams from diffonat 
mstings may bair<a sciktal opportunity to farUlias tba ov«» 
HoipainMr* eontraty rosnits bava baan foportod by «ei absas 
«nd Milaiidt (iMl) and by Orovmr and idXIai (1970) on 
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•tpbol.»t» and 1iBffl|>a»st«riXlaod iiiaX«0 of M<3«> a^gypti, 
8iiail.avXy# Kitsninar md h«imn (1988)« luliig a«(i«tiQ mmifkmm 
^^ P»3f* Plpi<P8 fatiyaaat reported that tha saeond mating 
may Bot ba affaetiva in an alvaa^ natad fanala* 0mm ^  al« 
(191^ 4)« using a|iholat« for laxval tcoateant of j^ d^aa aagypfc*'* 
found tbat a ••oood mting witli noxeul. «ai«s ooold nagato 
tha atasiiising impact of tha fisat mating to aoaia axfcaiit 
tmt a aaeond mating bjr tvaatad malaa faiiad to nullify tlia 
affoot of tba fic»t mating fay nosiBai malaa* ^ s t xwrarao 
wusm tHa findinga of ia»dal..Mal^ at al.(l967) for octialt'^^ 
imdiatad malaa of juwplialaa yliagoaoais» At tMa point of 
diaeusaiiMi* i t may ba «igg««tad tbat tba «ffaetiir«iaas of 
tba aooonri jnaamination in an alcoa^r iUMninatad f^aala* 
ubidi migbfe dapand on aavasal f aetora* abould bo avaluatad 
by Ufliag ganatie mavicara* oonduaiona dravn aimply by tba 
uaa of nowal and atacilo malaa may ba avfooaaiia aa tba 
iviitoili^ of aggc may bo undtr tba influanea of many faetora / 
otbav tban tba dominant laitbal mutations* OanatiealXy miislcad 
mtloo « i l l nilo out aucdi a poaaibility* 
ZAaaaetiona of malo tfid fmnalo moaqfoitoaa for tba 
aaaoasmant of conparativa rat* of apooi produetion ravoalad 
tbo praasBOo of apoms in tba taatas of botb atarila and 
noimal maloa anran aftar aovmral opportunitiaa of mating with 
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ittmh bfttclimi of MmmXmB hmA hmn oivan to thM itOalm 28) • 
aoMV»v« th» nuMto^ r of ^powa in MIBI1II«1 vaidkmm •tiwid to 
bo gr«aitolly aoocowilBg sftor o«osy aatino Ofpoxtuni^ in 
both Qoooo* Ylioso ai«floetlon« a^oo rovoalod tlMt tbo aurfbor 
of f oHoIo* iaooniiiatod by tMotopo-otoxiXo Mmloo im« 
ooiisidBrdb&y^ 'ioAiooA a« ooapocod to tho iwMl>or of f«i«loa 
iaaiofttoa tlHAi tbo ability of atociio aaloa to ina^nlnato 
tha fanaXos qxe^t&Xt ^mtHJkomA in auooaasiiNi natiiiga* 
siiiaa tlw nmibar of naioa to f analaa waa alMOr* oaintaiaad 
in tba emtio of it6 in a oaga and aiaaoetiona ahonad tlia 
wemAmT of inaowlnmtad fanaiaa to bo ancrh lasvar tban tha 
numtoar of Aalaa doxina tba finvt faw miting oppojptunitiaa» 
i t baocwoa ovldant that ona naXo waa abla to inaaminata many 
fanalaa* thia ability of tha thlotapo<«'txaataa a«iaa to 
iaaoMiOftta aany f ««al,aa daecaaaad rtiMsSeabiy diisinQ aubaacjaant 
•atinga* t!tm caduotioo in thia lOtiUty was alao aotioad 
for tha nosaaX »aloa but i t was not ao pronounoad aa that 
of thiotis^a^tcaatad ataiaa* ThaMi obaoarvationa auggaat that 
tha atoxiia Maloa oachibit a f aatar mpi^wm daplation and 
thair iaiOsility to raplaea tha daplatad aponw M rapidly 
aa tha nomal oialaa* 
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tOMiiXnx spvcM depletion lias hmn dbmvma I37 dbanift 
sad »»i (1967) In ft^hai«t«»trMt«d a«lM of pmdmm »aqypfei» 
fMfl WIS <mpliiiiMid on Ithtt anfunptlan of an inMbitttd xmta 
of »pt»wtogtn««l» or dtttth of gaoial eaU* aft aiffoxmt 
•tag^s of spoxRiatogfliiMiis, CLino (1968) sigpoxt«d in 
hoiiiiMfU«» tiMit iHnpii c«n««d dwago to oaxiy stagos of 
•poctttttogwnvals i«it||iin i i dt^m of toMtiMiit* HoMOvar* in 
caXm yiipiona fntiqanj* •«xiy dap&«tion of •poaui in 
tMofeoj>»i*st««i3Lo nOo* «asr o<^ ^ o liandiota» in oontxol 
ptogwtmmm «• tin f«Bal«« enn atoeo th* •pasn in tlioir 
•poxmatbooM for a ioog paxiod nithoiite aihOMing angr xaoovoxy 
froa «1MI oxtginai at«tiiiaing «ffact (i^ Bl>2.ea 25 and 26) • 
tStutmm aod Aai (1967) a«a of tte opinion tliat avon aapaxaic 
naXoa oould l^ liaomfticwiXy bo uaod for eontrea pnxpoaaa i f 
cdMMoatoxiiisatioo doaa not impair noting ooa^patitivaaaaa 
and i f tha aaioa oouid tranaait a oartain anoont of aaninai 
fluid to ttai faaudaa ao aa to aatiai^ tliair mating inatinet* 
a^ paartmamtal oonfimation of tlia lisrpotliaaia ia y«t to bo 
«adi» 
flw aocaet amda of action of aa&xidiaarl ooaq^ eimda ia 
net y«t fuSly undasatoed* Xn attloa tba aUoriatian of cdiroaatin 
a^taxiai in tba apa« mt^aiia baa baan anggaatad but tba 
«oda of action in fanalaa ia uneaxtain (soxkovae* 1966)« 
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Aai (1964) 911011114 idtflbl* ^aemowm^ 9ii>mwt9»Hm9 stic^ M 
bVMilcs* d»i«kioii«* lavMptog ia cihranatie n«fe«ffi«i •%«»# in 
•OMAtio tf>a Ma f^oAuuitiirv t lMmi* of mdmm mtgft^ aftar 
• • • • • • • • • a * aMMMaMMWW* 
Ifttvttl. %i—tMtat ifitb ia;flloi«t«« A MdooUon i n tlMi sitMi 
of t«gte«a of ehMno9ti«ciXl.mid mtX^B of cnlox ylptoRg f>tiqitfw 
*^^ Q*^ *^* pipi^p* ^nfiHgiifMwlatm ikM imm Mpoitoa by 
Osovor ot •].« (1972) ana lisr tfttrratr adad Blflaator (1964) 
voinp»otiiMily« p«iiit«r ana Kiigoxo (1944) hsvo ilioiiii 
lAMbitiOB €>€ XMA lyntliMia i a ogg« of IwuMfliMi otoxiXiiod 
<ifi%h m^Qlifto aiod tMoteiNi* P i l i a i ana Ocovor (1969) ^dbilo 
woxkiiig with o i l i t plpl^ng fa(teigan» euggostea that tim 
iziauicrbioa of otoviXity i a ogg» nay )>• ano to iaaueea aoninaat 
lotlials iftiidn in taca mtgt cosalt ia tlia fttilaio of oggs to 
0yat)io«ia« aaSitioaid, SNA aftor ovipositiflo* t ins briaging 
•«rly atatb of tb« oibiyo ia tli« ogg. lliio aagnniAion i a 
alao aiipportaa by failaqr aaa rainy (19S4) «aa x^ aCbanea aaa 
Riwaaa (1964) i a tbair voile on PfOaociiiiii aaa aoroi** 
woanfliaa raapaotiipaly asiag ttwtaniaa* la fanaiaa of 
qalaK pipiaaa fatiyraaa^ tsaataA ovaxiaa nova fouad to ba 
aaallar aaa nitb f owar iwabar of davalopiag f oi l ielaa tbaa 
tba nooMl ovasiaa (Orotar all al«# 1972) • 
iiMipa* tba {(bo^pibocvdaa* althougb a aoa^allcylatiag 
eenpottaa« gaa«rt»laa ia i t a activity lAtb tba alkylatiag 
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eonpouads ia MnrsndL oggmim^ (Otang «t al** i967)» lbs 
aeftivitar of li«qp« and nata^ pa waa ahown to b« tli^km in 
CaIl.oa«>«idhioa cMaonaia ly Bodcotrec* Hagaaaim and 
sOiittobaca (1968)« «iigg«ating a aimilar mod* of aetion of 
thaao eonpouada* Bori^ ovac (2966) auggoatad that tha 
pconoiiaoad offkot of hanpa on inao^^ ia atmilav to tha 
•ffoet of asixidiayai onipoiiada* Noxgaa (2967) abonad tliat 
tumpm emmA inMbitiooi of ovacian daivaloiaiant ia tioaaafli«a* 
zt aiao iaduoad boiltablo dtmmow/omaH idbonrationa in 
Aadaa aiaqyiM (Qoocgio and IVOMI* 1967)* 
the toloohawicai aetion of tbaao cib«io«toxilanta ia 
aiao tmoavtain* HOUO^ NUT* thaxo ax<a oastaia aeattovad saporta 
oa tlia matidbQiIio aetiidtiaa of tboae eoB^ souada* Gcaig at al« 
(19S9) and Mailot aad Mooda (1960) whUo noickiag oa rata* 
nOiit and dog and Pariiih and Artlaur (i96Sb)« woxkiag with 
Oaxnan Qodkxomdtk, houaafiy and boll waavil* xapoctod tha 
oonvwraioo of thiota^a into t«pa tihieh ia aoibaaqpiantly 
dagradod to inoxgmie jOfaoaphatoa aiid aovacal vaOaaom oanpoanda< 
tha olMarvad offaeta of intrapafitoniaX injoetion of thietapa 
in Yoahid/Sarooam oaiia iairaalod that tho oihKoaoaomoa 
apfMiacod ati€^# eondanaad ia natapihaao and dhroaoaono-hcidgoa 
ifoni datootad ia aaaphaao (CTaanio» 1959) • Za vitco tvaataiaat 
of aa a^aoua aolution of EHA f IOM tha apama of Salmon with 
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thiot«|Mi otuxBwA tx» f om«tiaii of l«cg«r iBOl«oia«r oggMgatM 
<KitMi md Obfwelit* 1963) • HM •£f«e!t« of tMLotofMi on tlio 
nprodttotivo onpadlty of ntfanftliiiii a«U.« sovoelad tliaft i t 
proanoAd ^pieal x^ngf typs aos«»s«»poiiso»o»rv» (Bircy# 1964)* 
•HIO f<*^ ^ M«topft« ifhtn givvn to houfofliM and 
fftO0<2aitoo8 Maultod la cfoidc aa»«oxptioii folloiiod by 
dotoidfioatioo (Pittpp «t «!•« t963y* this dBgrtdatioii oecnmd 
rapidly in iiio«0iito Xacv«tt iMio in «dtat» i^<^ HOC* f od 
<» Mgav soiutioB of iMtopii* tSio mto of dogcvdation wis 
•tiXi factor* A fiiiniiar rato ^ dogradatian naa obaocvod 
in admit raoe^toea aftar foading tlian on nioa uliieli had 
baan traatad with aatapa (vXaS9 at al*« 1963)» omm and 
sdhnidt (1964) uaittg wophaiaa ^yadtJaacoiatiia* iiadaa aagypti 
and Mttaea fllTOITlA^a tsoatad nith Matatpa**^ *^ avsivad at 
aiailar coadluaiona* Raaiatanoa to natapa had haan davalopad 
in j^ od^ P aagypti lacvaa mA tha Kotapa vaaiatant atrain 
waa ahoan to datoxil^ tha diii&oataxiXattt in id.tco mova 
rapidly than tiia guaoaptlhia atrain (laaaaan and Natsumura«i966; 
jiMitt tha moda of action of h«ipa# i t ia Imoim that 
doxiag natabolian* i t ia danatlyXatad into ptfitiiiatlqrl 
phaaphocie tiiiaddi in «aio hoaaafliaa and that tMa aiattlMlita 
ia inaetiva aa ch«aoataxil«itt (Chang at al«« 1967) • aonarar* 
•oraarak (1966) anggaatad that tha activity of tha 
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phoas^riPBdaes pgdbwblTt 4«puid« upon th» «)»ilit3r of 
ka««ct to eonvttJTt thtoi into «13iarl«tit)g «ai«io«t«ziIaAt«* 
Xn oca«r to c«ali«« tho fuii potential of th* 
chonioil stttcilivitioa igrsf^ OB* i t i« aosindbl^ tliat «uali 
dMniidla iboold bo soloetvd iibldh ean it^xliiso laotti mmm 
of oot^tooe ia aaturei pai«iiat|.oiMi* A dl)ino«toxi3.fliit 
tliat wooXd ««3L«eU^ r«Xy «t««iUiBo f««aX^ but aot a«I.oo 
woold* tb«oxotioallF# ^vo ancii Xo«0 «av«ni« ii^p«et en 
t))« stproaactivo potoatiaX of tib« popi2iaticxi« on tli« otbcv 
bend* « cSi«aie«], tlist ««l,oetliNBly stiutiliaoo nalos only* 
Biaor bo «icp«ot«d to bftvo amcdi gvaatov «ffoot on tli« 
xvproatctlifo potoatial. of tho spaeioo* Xf tho eawnieOl 
oooia 0t«jeiXiM both •««••« onXy tbaa wt iiould b« iuctifiad 
to «Rp«et th« wmsOmm affoot on th« ivpcoatietivii pot«ati«l 
of th« 0paei«s« 
XnitittlXy popmotioa sbooXd b« naduasa bsf otbtr «««a)i« 
tbls may b« thcoogb InMctieidal ooatrol ojr tbxoagb 
istiXiaatloo of ••••oaal f&uetuatioiis* xaaoeticidal ooatiol 
appoaro «oxa affioioat aaa oaaior a» popisXation aiaa ia«caaaaa# 
wbacaaa tba lovarao ia txiia for gaaaitio ooatcol* Xa faOt* 
ganatie ooatcol tmf 'iaA ita gvaataat tttilisation aa tba 
fiaal waapon in asmdieation cNMipaigaa whaca tba taxgat ia 
tba Xaat caaiaaua of a popalation* siaoe aio^ fc of tba ganatio 
htS 
oootrol pcogr«in«B invoiv» tli« c«l«aM of wwsr l«xg« 
nuBtMir of iiiMOts* nrntlmtmctoxf wmmm of naM proaiietloii 
of the diaima g«notyp« ini«t ]»« avaUiai»l.«« NttcOi wmMedn 
CO blo^oogiiioociiig aod iifcitfidMiaisatioii of mwm prodaoUon 
i« ttxgotttXy xoqiaiipttd a« tocteioXogy for this Boxt of 
pcodaotion io availidslo oniy for « f«ir iiUHiota# Goaotie 
eontcol nithoist iftaas pxoductl^n ana na«Mo aigm, bo 
f •aiiblo tlivQugb tlio oQnS>lnatlon of < i^fftiogtorilaiita tiiti) 
attraotant baits* Houeofliaa bavo boon tsoated by 
cbtfaootocilant In natural popnlationa aao to avaiXabilitsr 
of miiktei3l& attmc^ant baits CLafirttog^ o ait al** i962b)# 
BroMO (1967) ropoctad tb& aavoloixnant of trapa to iMc& 
Bale laosqnoitoaa oould b« attraetad oitbar tbrongb iigbt 
or apoelf io baits* This providaa a naana f^r into.* 
dMnostariXisation ond rapraa«!its an itaporteot advanoaniCfc * 
Ucing a battaxy Operatad CDC trap fittad iiith W iigbt, 
tba adulta of CttXax pifiiana fatiqana vara drann into a 
ehaabor traatad witb taps* the aaeaping adulta aboiiad 
87~93 paroaat starilit?* Xf iarga nunbars of adtilt' 
moacjoitoaa can ba tbas ataxiXixad and disparaad in natiira# 
aavaraX problaaia would be aOlvad ainulttfiaooaly* Wurtimw^ 
nosa* autochanostazilisation oC fanksloa along tiitb aialaa 
would provida an additional advantaga* Havarthalaaa* 
1 t .9 
•adltioRal otMftrch ip nmOmd to •Oflus* tbat aaults 
tbtia tf«at«a will not eazvy d)iMO«t«cllaot Msi<ltMis on 
tbtlr bodtr and «!»« boeono iMzardmiti* $«£• Aothoda for 
tvwit»«ttt ana diaporMlt %fil.i h««t to b« a«v«lopoa bofoxv 
•fl^ng ga^ « vvntuMi* 
jmottwr pxoKoquioito £ ^ tlio mcomBm o€ such 
iMrogiwwMi %raiad b« tho ineosporatiaa of dtolotesioos offoots 
in vsmXma ^t roloaso nithout voattclng tlio oeampotltiwioM 
in oay aannov, Mangr progr«aBio« invoXifing plvaleA 
•toaGiiisatioD t^tb radiation or diBfoioala ha^ uaed doooa 
giving abaoluto atojeilisatlon* Bsmfimxt i f tha doao roq[ttlxiad 
for cmjExloto atorllisation raducos oompatitivo il>llity, 
tha daairod and oa^ poetod raotats raigr not ba aohiavad* On 
tha otlMr band* a doaa tbat maar not yiaid abaoiuta 
atarlilsatloa but ia i&»l.« to iodaea only oboot 90 poroant 
ataxiXitir nitboitt affooting oonipaititivvaaaa* nay prova amcb 
mom banafidai in tba eontrol progrimiaa* Vim objact of 
tha atafil.o««alo»t«etani^(iia ia to ovacfiood a fiaid population 
nitb dafaotiva g«aataa and tha affieiant trangniaaion of 
tbaaa ganataa in tba noaua indivldnala* Vhm u»Xm» that 
ar» 95 to 99 paxoant gtaiiXa but do not Xadc in mating 
oo^patitiviitaaa iKXiid thar»fox« ba «ora offactiva aa anggaatad 
bgr Qraig (1968)* Laatiy# dataiXad knoidadga of bionoadca 
350 
•hoold b« »imiii3bl«# Mtpseially in eigasd to popoiatioa 
^ifntmi<m tmd 0«amitL bsbuviouv* i«t must lenoir Wh«n tiMi 
x»l««M* w)i«e<* to xeloaso end ifh«t tti»ft>«n ifotad b« most 
•ffsoti^ie* Xn this ffsspsot saffvicss of Norld aMith 
Ojeganisation for t^e oradieation of jisdis a^gypti and 
Ottlax pipisiis fatitfans f«aa tiia «idb«ueba of Umw Callii^ 
Xndia afie worth nantianing* 
V. GO S GhV B Z O UB 
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U Of tlie thxm cNnlcala* thiotcptt* m«t«|Mi and hmpn, 
thiot«p« proved to be roost toxio to tht larvnl stag**, 
•spaeially to thm ««ooad Instar l«ffvtt«* Pvipm and adtata 
can tolarato amHi higli eoneantsationa of tbaaa cNoicaia* 
2* Deva3wa!pBi«nt i s aavazvXy c«terdad \0mn iarvaa ara 
rearttd In tMotaipa aolutiona* »Mlhaff ocmoantcationa ciaduoa 
tha rata of pupation* 9lia affect ia moat pronounead on tfm 
aaoood ingtair lamrea iMeh teka anieih longar tinw to pupata. 
3« leaving of lawaa In ah«»oataxiXant aolutiona ia 
not fluecaaaAii in adiiaving atesiXity dua to Mgli moetelity* 
HoiMfvarf iBRiaraian of mala popaa in tMotapa aObLution or 
faading tha adulta on dh0iioatarilattt..4aiasad mgex aolutiona, 
both hava pvovad (|(aita aatiafae^oxy for tha induction of 
atasiiity* fhiot^pa and met^ pa ara nmdi mora •ffactimi than 
hampa iMoh ia laaat affactiva in thia ragard* m ineraaaa 
in eonoantration of thiotepa r^OAimm tha duration of pupal 
traatmant and ia abla to indaoa elnoat eontpl^a atarility. 
Naarly ^ parcant aterHity in atalaa can 1M aefhiavad hy 
innaraing nawly moultad pupa* in thiotaT?a aolution of 6000 pfia 
eoneantration for 3 houra* Thia particular doaa csan ba takan 
aa tha atandard for gweoaaaful cdiamoatailliBation and b* uaad 
for othar ajiparlManta lika aiating eenpatitivanaaa a(te« 
K»2 
4* 1!)iloUip»»indae«d «l;ttcility appcASn to to* long, 
lavtlng •• ttmtm i s no &lgoXMlomt vweov^xy vwii after tlixM 
gonotKOipio qrel«« of tli* f «B«].«I iiho lutd i]iid»«9«n« natings 
vith tlMia* naiaa* BomrmWt a aligtit vaeovasy from tha 
osigiaaX atarUising af f act ia aotod whieli oooia ba attribatad 
to tba af f aet of aging of tlia aaiaa* 
9* 7hiotapa«»teaatad naiaa aa«i to ba noca oo^patitimi 
in mating than tba noxnal naiaa* 
6* Yha impact of tha fivat aatiagt aitbar nith noxmai 
maiaa or «itb atarila naiaa# ia alwaora graatar on tha 
fartility of tba f«aiaXaa« 
7. %aataa maiaa aidiibit a f aatar apann dipaiatiott 
than tha nosmai maiaa* thagr oan not caplaoa tha aapiatad 
apoxma aa qcaiddy aa tba nocnai maiaa* 
8» Aaaoita aOfm diaonaaaA in aataii and aoma furthar 
auggaationa xagarding tba Ciald txiaia ba*fa baan mada for 
tba eentroi of paXmn piri^na fatiqana through tba ataxiiiN. 
maia-raiaaaa ayat«i* a^pioyiag thiotapa aa tha dhamoatariiant» 
Zt haa baan aoggaatad that tba tadhni^oa eouldl ba ma4a mora 
piattaibia for aradieatim of tha apaoiaa if intagratad with 
tha inaaotieidai oootroi ^MtStk ia likaXy to bring doan tha 
i:,i 
poptaation to gadi « l«v«l i^ib&f fim MLMAC OC st^sll* 
iB«I«0 woiad be «ul«r and mom •f£«etivi»« 
vt, a s F s a s H C B s GXTEU 
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studitta on th* •radioi^oii of jmofiipia^ rffT'^ ****^ *^^ * (^ EtMO*) 
Jour* soon* sot* iOt I300»i302* 
i^ dh«iii* vmm M* 19«4* Q«Q«itie gtuaios on ^roiioit !.««¥• 
fti* n* 0»partm«iit of tfoJlogor* »oti» ]3imi« Xii4iaii«« U*S«4W 
218 pf}* 
Aso)]«r« R* R* s* 1964* A vtvlcif o< fidwdostosilaiits end 
oviposition inMbltora in iaaoofts* fUd* Aw* Po«t* ooot* 
3t 7.27, 
Aaerhor* K* R* 8«« and j»pd«li« H* S9i7* stosiUaing tlio nalo 
hoamailt %#ith i»»aQriQliy<^ tfo<|ainoiio« P«vt 2* Xaa* foot* 
oont* 9t 9*9« iSf»l9* 
mma>mfit, c 1947* ths iadaoUon hf mugfeftid gaa of 
cAupmoaomal. inatiOiili^oa in iwoaOjpMIa* I>c0e* RosT* 
soe* fidiiflafaxigh* 62t 307* 
imoxtoaeli* C*« md RObaon* J* M* |947* flia produefcion of 
natationa tv ctMmleal. at!dt>at«ac«a* Pv«»o* Regr* ^>e* 
Idiainscgli* B* 62t 27].«>aB3* 
Raunihovor* A* B*# drdtean* A* jr*« lttt«r# B» A** aop3aaa# Ob i«« 
Hint* w* c»# sodiaafi r* B»« and Baami^ id* R* C* 19S9* 
sofawtevooi Qontcol tlijcougli saloaao of «ts«xilisad naloa* 
sdLanea* i22i 387«2M* 
•any* R* J* i9i4* A ooaipafiaao of offaofea of aemo 
diWBofeliarapaiatte aa«iita and tlioao of :s^K«!rm on tlia 
caprodaetlva oapaeity of ««ffna2.iiii ealXa* Slatnca (t.and*K 
203i il50.tlS3* 
Baxtr«i# Ob 8* 1943* fSbaarvation on di«aoatofllant offoot 
of an alliyXatiag agant* tlilotapa* on %f&Xd oMiglite 
flnffrililtH (TMiihl.wi vav* t i n (Vhoo,) in o«ribia# waat 
Afxiea and on Xil>oratoKy bead jmoptealoa oiateiao ymbiaa (t,») 
Trana* Roy, 8oe* Trop* Mod* i«g* »?• 9 2 M 9 9 * 
•lsd# M, J* 1930* Pffodiietian of mitationa in pgoaophJla 
uaing four axrJUa»1ialo9aBOallerl«fiinaa* Ha«ovo* tfSt 
49]..492* 
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la p«gt OotttKOl. vol* 7* John tdXty and «<»•« N«ir Yoxk 
8oxlcov««« JW B» i96a« Zns Zflotopttc and Raaitttlan la 
BntOKQiCKiir. V&«tma X, ju B« lu 201^308 pp. 
Boxkovws* ju B*# Rftg«imia« s*# «a«l jShlaoliarm* n* 1M8« 
st«xill«itlon o£ tbe aaiilcl b««a wvftvll* CmllOBKtomt^m jshLfkfKktiLm hm (ooleo£^«r« t Qtrcmlloiiodatt) togr nstsp* «Bd 
litfiptt, J«iir» leoo* Bit% 6lt «9S«.69e* 
Beonn* iw w» iw 1967* HM cuftMit tfid Inportaao* of 
ZOMotlold* £»sl«teaai* V. a. o , /v . B* C A 7 . iSi i«a4» 
Bcoun« A. w. iw 19fi7. OOtttfOl of oa^at fatlgaap liy 
cAiamostexiUxatlQii* w* a» o, oooraiaftUon Oroup on 
Osaotlo ooBtcol of Xnaoct of Pobllo HMlth Xmpoctaaoo. 
V, B« C / C O, ©• Q/iO. 67, 
Baohland* R* C* i9(IOa* sex«i»»%io» i«coarcb and oradleatloo* 
Buohlaad* A* C I96m>, Zaaaot •radleatlon hr soloaao of 
atacilicod nalaa la laxgo radiation aoorcos la lndu«ti^« 
Im hm V» hm Vloona* 273.290 £^ « , 
Bushiand* fu C* tfid amAtlna* XK £• X95l» Bxpadnoato «it1i 
scm^^woaa flloa atorlllsod by 3UVi9r»« ^onr* Soon, sat* 
44t 72S.71i. 
Biiahltfid* R* C* and fic>pkla»# o. B« 1953« stoxUlaatlon of 
•craw^wooB flloa wltli Jb^tatgm and gaima noro* ^our* Bean* 
Bnt* 4Cs C48.69d* 
CMBplon* »* a* 1972* ZnaocAt aianogtoxliaataf A Mirlaw* 
Boll* Bat* Baa* €U STtJm. 
Chtfddorlaln* tr* r* 1962* <2hwiical •torl l lMtlon of tho 
aex««#»woni* Jour* Boon* m%v SSt 240*24B* 
Chtfig* S* C. 1965* dianoatoxillKatlen and natlag toahavloiur 
of naXo houaaflloa* J«ur* Bean* Bat* 9Bi ft§9*C7l« 
1 ;> 6 
Chang* s» Cm, Tmttsr, !>• S», woods* C* lf»« (tfid 8Qxkov«e# A* B* 
19C7* ltotabflill.«B of )Mi^ pa ttfiifoxMly ld»«U«d nitb C..I4 
in naltt hous«eil«s« Jour* leoo. Ent. 60t |6a3«*>l6)l« 
aitt«« R* B« 19t8« Svaiisation of ai«ae^:««ila«it d«Mag« to 
tlio to«tft« of liou««fly« Muao do—tic«< logr nieroseppio 
obtforvation and by noagavMMOta of tho upteilco of C»i4 
ooBipounda» •Tour* Xna, Plgr«&<A« 14i 94S»9S3« 
crelg* A* W«« rox# B» »•• «nd Jadkaon* a» 19S9* ilaitia»oilo 
atttdios of IU33 labaJllod txiotlqrXoitottMojjiiOiijihorwida* 
Bloeh«Bi« Pliaxnaeol* 3t 42»80« 
Craig* Qaosgo 8* Jr*. 1968* Oanafcio control of Moa<|iiitoo« t 
Pro9CO«« «nd Psoapoeta* Aeoadtnia Saaionala Dai x«itteai» 
laet i45»iS4« 
Craig* Oaorgo B« a^«* and VMi&iaqr* £U c* 1943* Qanatie 
•aciabiiitir in Aodaa aagypti* X« Mutationo affooting 
color pattom* Ann* Bnt* soe* mar* SSt 47» 
Csyatal* M* M« 1964a. Saxnai atesi l isation of «oreiib.worBi 
f i iaa hy ^ « biologioai allqriating i^onta* txatanine and 
thiotope* Bspm Parasitoi* iSt 249»259« 
CrsrataX* M* M, I964b« Chanoatoriiant offidafaegr of 
bia(l.aziridin3r3.)pboaphinst eaCbmataa in eoranwifomi 
fXiaa* Jottr* Boon. Bnt. S7t 726«.73i. 
Cqrotal* N. N, 194$* f i n t «ff ioi«it ohanoatarilant againat 
aora%fi.woai f i iaa (siptara • Cailipihocidaa)« *roiir« Nad* 
Bnt* 2t 3i7.3l9. 
cryatal* N. M« i9i9« Ch«noatacilant in^ioad liating abiXitgr 
of aala seraiiwifoni fi iaa (siptara • CaliipbridMi)« 
Jotur* Nad. nit . 4t 90.9i . 
Sana* JK A** and ford* fiU R. 1964* Ch«aoat«riliaatiao md 
i t a paoMnanear in Moaqdoitooa* Vatura (Lood»)» 20it 
739.734. 
Vmm, n». A»* tnd selnidt* C* H, 1942. Tha importanoa of 
ooMpatitivanaaa of radio^atariiiaad aialaa in Moa^toa 
oontroi prognanaa. Pcoe. N. J« Noaq. ftctaw, htB* 481 
149.I48. 
U)7 
> s» ju« and sdfanidfct C H» X964« VpUlm of ««fcfli>« onA 
i t« •ffQot on two niMieioa ot momfiitomm (M^ySulLmtt 
t|ttadfi«iicaa«ttt># A»d»» ji»gypti) «nd tiCtt—fii<» (Mmca 
dOBegtica)« Joisr* Bt^ an* Biit« 57« TI-8U ' 
Oama* B» A«« woodacd# Ow B*# and rord« B. R« I9e4« 
C3»moat«ciXisatiaa of ^pdaa aiagypti <z««) by larval 
traatmaat, Noaqtiito eiSwRT 5li l - t . 
DaiDo* ]>* A«« Koodaxd« D^  &«# Vocd* H* R*« and naldliaaaf O* S* 
1964* ffiold bahaviour of aoxoaily atari].* J^ophelaa 
qyiadriniacuXattta* Hoa(|udto Hawa* 24i i»].4* 
Oast «. 1967. storlUaatlon of ,0#jax g ^ f n g fitfq|ag 
wiadn«0m« by apbolata* Bull* Hid* mtiu org* Ift 
949*954* 
s>avicb« tm Mm, and ]:«iad<|iii«t* o. A* 1962* fix^oratocy 
atudiaa on gamna radiation for tba atarilisation of 
boll %feevU» Jour. Boon, Bat, SSi 164»167* 
SQvicb« % Bmt K«ll*r# «^ Cm, Hitdball^ s» B*« itiddlaeton* P»# 
m i l , R,, Lind(|kii8t« Urn m« HdKlbban* Q»« and cros«« w. »• 
1965* Preliminary f ie ld osqparliBanta tfitb aterila malaa 
for aradicatioo of boll»ii«avil« Joar* Soon* snt« 58 s 
137.131. 
Oavidaon* Q.« and Hsaon* O.f. 1963. Oanatica of nosquitooa. 
mam Rmvm ant. 9t 177.196. 
Savla* A. ii.# Oahftn# J.B.* Maidbaea# B*B.# and 2adth# CS. 
1959. Exploratory atudiaa on gmmm radiation for tba 
atariliaation and eontrol of yophala« gwadrinaealatwa. 
Joar. Boon. sat. S3t 84i«^70. 
Fataiy. o. Qm, tm& Valwy* H. J. 1954. cytoganatio analyaia 
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fenalo fcuitfly* DcoaopMia maXanogaatpy* produeoS hg 
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